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Ivan W. Smith, Chairman Dr. A. Dixon Callihann Administrative Judge Administrative Judge. ' * ~ Atomic Safety and Licensing Board Union Carbide Corporationi U.S. Nuclear Regulatory Com- P.O. Box Y- mission Oak Ridge, Tennessee 37830Washington, D.C. 20555m
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Washington, D.C. 20555 N- b' O b
Dear Administrative Judges:

s.

In accordance with the requirements of Duke Power
(William B. McGuire Nuclear Station, Units 1 and 2),Co.

KTAB-143, 6 AEC 623 (1973) , Commonwealth Edison Company is
providing the Atomic Safety and Licensing Board and the
parties with the June,1984 second Interim Report of the
Independent Design Review concerning the Byron Station
performed _by Bechtel Power Corporation. This report relates
to the Integrated Design Inspection of the Byron Station
which was conducted by the Nuclear Regulatory Commission in'
May and June, 1983.

On June 22, 1984, I served upon the Licensing
Board and the part;ies Bechtel's first Interim Report for the j
Independent Design Review. It has been brought to my
attention that those copies are defective in that they do /
not contain Appendix E. '

Therefore, I am also enclosingcomplete copies of the first Interim Report. I apologizefor any inconvenience which this error may have caused.

Veryf truly,yours, .
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EXECUTIVE SulEARY
I

Background

This Interim Report, dated May 1984, covers the initial phase of work

perfonned under the Independent Design Review (IDR) for the Byron Generating

Station, Units 1 and 2, of Commonwealth Edison Company. The purpose of this

review is to provide an additional level of confidence in the adequacy of the

design of the Byron Station by Sargent & Lundy Engineers (S&L).

Under the IDR, Bechtel Power Corporation has been engaged to review the design

by S&L of three selected safety systems for adherence to design requirements,

for technical adequacy, for the design process, and to draw broader

conclusions as appropriate.

The systems selected for review are the essential service water (ESW) system,

the component cooling water (CCW) system, and the 125 Volt (V) de distribution

system. Included in the review are facilities for supporting and enclosing

the systems (e.g., structures), for serving the systems (e.g., electric power

supply and control systems), and safeguard requirements for protecting the

systems against external effects (e.g., fire protection).

The IDR is being performed by a dedicated team of qualified personnel, in
~

accordance with the Bechtel Program Plan dated April 1984. The Plan includes

an approved quality assurance program.

iii
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Plans and Activities

The IDR effectively began on April 17, 1984. It is expected that the work

will be completed and a final report submitted by July 31, 1984.

A strategy was chosen whereby the selected systems would initially be reviewed

on an overall basis to determine which areas should receive greatest

attention. These areas will be reviewed in greater depth in the latter stages

of the IDR.

Work completed and reflected in this Interim Report covers the initial overall

review and some detailed investigations. During this time, the IDR team

expended approximately 6000 total manhours and reviewed more than 570

documents.

The remaining work entails completing review work in progress, analysis of

unresolved matters, and identification and assessment of the remaining areas

for in-depth review.

Resul ts

To date, a total of 13 potential Observations has been identified. These are

listed on Table 1 and status identified. Eight of these were ruled valid and

forwarded as Observation Reports to S&L for response. Five were determined

not valid by the Level-1 Internal Review Committee, based on careful

consideration of the scope of the IDR and interpretation of the Byron

-commitments and design. Of the eight valid Observations, four are considered- ,

!

iv
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essentially resolved on the basis of responses and corrective action proposed 1

by S&L. Four are still under review, awaiting further information from S&L

and assessment by the IDR team.

IJone of the Observations is regarded as safety significant at present.

Further, there are no negative trends evident in the Observations.

To develop the eight Observations, 542 points of evaluation were assessed.

The overall work was generally found to reflect accepted professional

standards as to technical adequacy and the design process.

Conclusions

Until the review is complete, only limited conclusions can be drawn and even

these must be regarded as tentative. However, the review work covered by this

report tends to confirm the adequacy of the design of the Byron Station. This

confidence relates primarily to the three systems reviewed, but the nature of

the results suggests that similar conclusions could be drawn for other areas

of tiie S&L design.

#
4

v
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TABLE 1

LISTING Af1D STATUS OF POTENTIAL OBSERVATIONS

Potential
Observation
Report No. Subject Status

8.1 SRV Discharge Path Response accepted / closed-out

8.2 Column Baseplate Thickness Under review,

r 8.3 Alarms for Makeup Pump Response accepted / closed-out

8.4 Burial Depth of ESW Pipes Response accepted / closed-out

8.5 Seismic Analysis for Screenhouse Under review
3

8.6 Valve Disc Requirements Response accepted / closed out

8.7 Valve Classification Determined invalid

8.8 Valve Testing Determined invalid

8.9 Isolation Devices in 125 V dc Under review
System

8.10 Battery Capacity Under review

8.11 Battery Temperature Environment Determined invalid

8.12 DC Short Circuit Calculations Determined invalid

8.13 CCW System Isolation Determined invalid .

vi
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Section 1

INTRODUCTIOl1

1.1 PURPOSE

Cormionwealth Edison Company (CECO) has requested Bechtel Power

Corporation (BPC) to conduct an independent design review (IDR) of the

Byron Station, Units 1 and 2. The purpose of this IDR is to provide an

additional level of confidence in the design of the Byron Station

through a review of selected systems and the design process employed by

the architect / engineer, Sargent and Lundy Engineers (S&L).

.

This Interim Report covers the IDR progress from its beginning on

; April 17,1984 through May 31, 1984.

1.2 SCOPE

The scope of the.IDPris to review the following three systems:

component cooling water (CCW), essential service water (ESW) and

Class lE 125 V de distribution. The system boundaries are as generally

described in the FSAR. The review covers only that design work done by

S&L as well as their interfaces with others performing design work,-

such as Westinghouse (W) and Nuclear Power Services .(NPS). Included in
_

the review, as applicable to the three systems, are mechanical process

-1-
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design; piping design, including stress analysis; electrical design;

instrumentation and control systems design; civil / structural design;

heating, ventilating and air conditioning (HVAC) design; support design

for piping, electrical conduits and trays, and HVAC ducts; equipment

and valve qualification; relevant nuclear engineering; and other design

considerations, such as fire protection and high and moderate energy

line breaks (HELB and IELB). The design of Unit 2 is reviewed to the

extent appropriate to assure that common systems are adequate and the4

quality of design is consistent with that of Unit 1.

The scope of work for the three systems is as follows:

1. Identification / implementation of conraitments and criteria;

2. Design adequacy;

3. Adequacy of the S&L design process, including evaluations of

engineering judgements and assumptions, use of standard design

methods and the adequacy of the documentation of design

calculations;

4. S&L design interfaces with Westinghouse and NPS;

5. Design change control; and

6. S&L design reviews.

Construction verification is not included in the scope of the IDR.

The IDR essentially covered S&L design work completed 'through April 1,

1984, but some S&L work in progress was considered after this date.

'

.-2-
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1.3 DESCRIPTI0ll 0F THE REVIEW AND STATUS

The program was structured to review design requirements, design

adequacy and the design process, and then to make overall assessments

based on these system reviews. The strategy for the IDR is to perform

an initial review consisting of an overview, taken to an appropriate

depth to identify those areas that should be reviewed further. ftajor

emphasis is placed on the adequacy of the design of the final product.

The IDR work, to date, is described in detail in Appendices A, B, C and

D. The basic scope and methodology of program tasks is given in

Appendix E (Program Plan) as are the team organization, strategies

employed and the quality program.

The status of the areas under review, cross-referenced to the Program

Plan, is shown on Table 2. flost of the work snould be regarded as

still in progress. Where work is shown as not included, it is intended

i that this be performed prior to completion of the IDR.

To date, the level of effort has been significant. flore than 570

documents have been reviewed, and almost 6000 manhours have been

expended by the IDR team (most of these in direct-review activities).

Results, from a count of items in the Appendices, indicate

approximately 542 points of evaluation were completed. In addition, an

important number of items is now under review and partially completed.

-3-
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TABLE 2

CROSS-REFERENCE BETWEEN ACTIVITIES IN
PROGRAM PLAN AND INTERIM REPORT

Key
X - Area included in report Program Plan Task
0 - Area not-included in report
NA - Not applicable Design

Require- Design Design General
Report Section ment Adequacy Process Assessment

Interim Report (text) X

Appendix A (CCW System)
A-1 X

A-2 X

A-3 X

A-4 X

A-5 X

A-6 0

Appendix B (ESW System)
B-1 X

B-2 X

B-3 X
B-4 X

B-5 X

B-G X

Appendix C (DC System)
C-1 X

C-2 X

C-3 X
C-4 X
C-5 X

C-6 X

Appendix D (Common Req.')
D-1 X

D-2 X

D-3 X

D-4 NA-
D-5 X-
D-6 0-

-4--
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1.4 ORGAllIZATI0ll AND STAFFIllG

The personnel comprising the IDR team are qualified engineering

personnel, primarily from BPC's San Francisco Power Division. A

listing of these team members is included in Appendix E. Additional ,

short-term assistance is provided by specialists from the San Francisco

Power Division and Corporate management.

Staffing of the IDR team is designed to meet the CECO requirements for

independence as specified in the letter dated April 12, 1984 from

Messrs. B.R. Shelton and R.E. VanDerway to lir. P. Karpa.

1.5 ACTIVITIES

Initially, the Byron F .on FSAR was sent to San Francisco, and the

IDR team began reviewing it during the week of April 11, 1984. On

April 17, 1984, a kick-off meeting was held in the S&L offices in

Chicago attended by representatives from CECO, S&L and Bechtel. The

purpose of this meeting was to familiarize the IDR team with S&L's

organization, and the S&L personnel responsible for designing the

systems being reviewed; to provide an overview of the systems being

reviewed, and the job status; and to clarify 'and reach agreement on the

scope of the IDR and how it was to be conducted.

l
On April 18, 1984 the IDR team members met with their S&L counterparts

for further orientation regarding available design infomation.

.

-5-
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l Specific design documents were selected for the IDR tea.n to review in

Chicago during the week of April 23, 1984. The IDR team spent

' April 23-27,1984 in Chicago, and then made subsequent trips to the S&L
'

. offices, as necessary, to review documents and meet directly with S&L

personnel. Some members of the IDR team visited the Byron jobsite

during the weeks of April 23, 1984 and May 7,1984 to meet with S&L

site personnel and to review their design process, their interface with

the S&L office in Chicago, and their interface with NPS. A list of

general meetings is shown in Appendix F.

1

Communications and cooperation with tne S&L organization are excellent.

1.6 SCHEDULE

The total IDR team effort will span approximately 3-1/2 months. The

schedule requires an interim report to be submitted by May 31,1984 and

a final report to be submitted by approximately July 31, 1984.

1.7 DEFINITIONS

Observation - A condition whercin the IDR, Level-1 Committee believes

there is a failure to meet licensing commitments or other

safety-related design requirements '

Potential Observation Report - A preliminary internal report for the

documentation of an observation

-6-
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I
,

L Observation Report - Level-1 Internal Review Committee documentation of

its' evaluation of an Observation

!

Resolution Report - Documentation of the resolution of an Observation
,

1

Completion Report - Documentation of action taken (disposition) to
J

; . complete the review effort associated with an Observation

Level-1 Internal Review Committee - A committee made up of key IDR tean
i

members<

;
' Level-2 Internal Review Committee - A committee made up of senior

I members of Bechtel Power Corporation who are not part of the IDR team
i

i

Safety Significant Condition - A condition confirmed to exist which

results in a loss of safety function to the extent that there is a

major reduction in the degree of protection provided to public health

and safety

i-

!

-

,

' '

,

.
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-(10970)-
,

- . .. - - .. . , . - . . . ,.



.- - ..

i

Section 2
|

OBSERVATIONS AND RESOLUTIONS

2.1 OBSERVATION REPORTS

The IDR team has issued Observation Reports (ors) for items which

either uniquely affect die system or other review area, or are of a

general nature. Each OR is summarized below, its significance noted,

and a status of resolution described. The ors have been numbered to

correspond to the project file system, which begins numbering when a

potential Observation is issued. The gaps in the sequence are due to

Potential ors determined invalid but which are listed elsewhere in this

report.

2.2 COMPONENT COOLING WATER (CCW) SYSTEM

Observation Report 8.1

Observation:

FSAR Section 9.2.2.4.1 inconsistently describes the CCW surge tank

relief valve as discharging to the chemical and volume control system

(CVCS) waste recycle holdup tank. In the as-issued design, the relief

valve actually and properly discharges to the chromated drains portion#

of the auxiliary building equipment drain system. '

l
i

The Observation is not safety-significant, based on adequacy of the

existing design.

-8-
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Resolution:

SSL has responded to state that the FSAR is being revised to indicate

that the CCW surge tank relief valve discharges to the chromated drain

system.

This resolution is acceptable to the IDR team and the item is

closed out.

2.3 ESSENTIAL SERVICE WATER (ESW) SYSTEM

Observation Report 8.2

Observation:

A review of the calculations for the river screenhouse structural steel

indicated that a column baseplate may be overstressed. There appeared

to be a potential that the baseplate In an overstressed condition could

affect the structural stability of the column and baseplate

connections. S&L was asked to provide calculations to justify the

adequacy of the existing base plate and to evaluate the impact of this

Observation on all other column base plate designs.

Dased on information available, the Observation is regarded as not

safety significant, because further calculations will_ be forthcoming,

and these are expected to confirm adequacy.

1

-9-
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Resolution:

S&L has reviewed the base plate design for Column A-1 and provided the j

IDR team with a recent calculation which is based on the final design

configuration and confirmed the adequacy of the base plate. S&L has

also provided in their calculation the application of the AISC formula

for calculating base plate thickness. Prior to completion of the IDR,

S&L will also confirm the adequacy of the other base plates in the

river screenhouse, and provide their assessment to the IDR team.

Pending completion of review of all calculations by the IDR team, this

issue is regarded as still under review.

Observation Report 8.3

Observation:
"

An auto fail-to-start alarm has not been implemented for the ESW makeup

pumps as described in FSAR Section 9.2.5.5. Two alarms identified as

engine trouble alarm and start alarm in the control room are believed

sufficient for the operator to detect pump failure to start.

The Observation is not safety significant, based on adequacy of the

existing design.

i

Resolution:

S&L has responded to state that the FSAR is being revised to identify

the alarms in the control room' associated with the ESW makeup pump ;

i

!

-10-
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|

| diesels. Annunciation is transmitted to the control room indicating

| engine trouble, auto-start, and auto-trip for each engine.

This response is acceptable to the IDR team and the item is closeo out.t

Observation Report 8.4

Observation:

There apuews to be an inconsistency between a statement in the FSAR

(Response to Question 10.8) and an S&L calculation regarding the burial

depth of the ESW makeup lines. The FSAR response to Question 10.8

states that these lines are buried a minimum of 25 feet below grade

while the S&L calculation indicates a depth of 16.5 feet. If the

25-foot depth of the ESW piping is necessary to maintain piping

integrity during a seismic event, burial of the pipe to a lesser depth

could affect this integrity. However, it is stated in the response to

FSAR Question 10.21 that a seismic event will have no adverse effect

upon the ESW buried lines, and it seems likely that there is a

discrepancy in the FSAR.

This Observation is not regarded as safety significant, based on the

FSAR response to Question 10.21, and the likelihood that it represents
i

acceptable design.

Resolution: |

S&L responded that the 25-foot depth indicated in Question 10.8 is not

correct. Question 10.21 provides drawings identifying the depth of the

ESW piping. S&L reviewed their calculations and determined that the

-11-
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,

j calculations are consistent with the depth infonnation provided on

drawings included in response to Question 10.21. The response to

Question 10.8 will be revised to indicate that the question has been

answered by the response to Question 10.21. The IDR accepts this

re solution.

Observation Report 8.5

Observation:

In 1981, the seismic response analysis of the river screenhouse was

revised as the result of NRC FSAR Questions 130.9 and 130.9A dealing

with soil modeling. The revised seismic spectra and resulting loads

were higher than those of the previous design analysis. Although the

structural steel design of the river screenhouse was reviewed for the

new loads, there has been no evidence provided that the reinforced

concrete portions of this structure were reviewed for the revised

building seismic response. Also, the same situation holds true for the

piping and equipment components.

Since the revised seismic analysis of the river screenhouse resulted in

higher loads, verification of the building structural integrity, and

for the components, is appropriate. Otherwise, there is an element of

uncertainty in meeting commitments.

This Observation has limited significance, since it pertains only to

the river screenhouse. Other Seismic Category I structures are founded

on rock, where a combination of responses from both the finite

-12-
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element and soil spring approaches was not a licensing requirement.

And finally, the S&L system provides for routinely making reviews for

such analysis.

'

Resolution:

S&L responded that a comparison of the results of the shearwall

analysis from the finite element and soil spring approaches had been

made, as evidenced by the response to Question 130.9. Also, as

evidenced by the response to Question 130.9a, no modifications to the

concrete structure were judged to be required. However, the extent of

reviews and related judgements on the concrete structure and equipment

components is not clear to the IDR team from examining these question

responses and other material provided. To confirm these judgements,

S&L has provided additional design calculations which were made to

review the original river screenhouse design using the envelope spectra

based on the half-space (soil spring) and finite element methods for

soil-structure interaction.

Pending completion of the review of the calculations, this item is

regarded as still under review but the IDR team tentatively concurs

with the S&L statement.

Observation Report 8.6

Observation:

In FSAR Question 110.57, the NRC required that Note 4 of FSAR Table

3.9-9 be expanded to show that valve discs will not fail if subjected

! to P (max). The response to the FSAR Question states that the table is

-13-

(10970)



l

intended to cover valve pressure bcundary items as defined by ASME

Sect. III, B&PV Code which does not include valve discs. This

statement is in conflict with NC-2110(b) which states that "the term

pressure retaining material as used in this subsection applies to

... valve bodies, bonnets, and discs." Failure of the valve disc in the

closed position could be a violation of the pressure boundary.

This Observation is not regarded as safety significant, since the

response to Question 110.57 also cites extensive hydrostatic testing at

pressures to ensure leak-tightness. Also, experience indicates that'

the valve disks are not expected to fail.

Resolution:

S&L responded that FSAR Table 3.9-9 is based on ASME Section III,

Subsection NC, Table NC-3521-1, which was added in the Winter 1976

Addendum. Note 3 of Table NC-3521-1 states " Design requirements listed

in this table are not applicable to valve discs..." Further, this

table is not intended to define the pressure boundary components of the

valve. The Byron /Braidwood procurement specifications for Category I

valves define the pressure boundary components which include the valve

disc. S&L proposed that Note 4 of Table 3.9-9 would be revised to'

agree with the wording in Table NC-3521-1, and the phrase "...or

otherwise not part of the pressure boundary..." will be deleted. Also,

the response to Question 110.57 was accepted by the NRC and need not be

revised.

The procurement specifications include the disc as a pressure boundary

part; therefore, this response is acceptable and the item is closed out.

-14-
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2. 4 DC CLASS 1E DISTRIBUTION SYSTEM )

Observation Report 8.9 |

Observation:

The 125 Y de safety-related (SR) control center has two ,

'

nonsafety-related (NSR) components (undervoltage relay and ground

detector recording voltmeter). Circuits to these components are

isolated from the SR bus by one interrupting device actuated by fault

current. The Byron FSAR commitment (Table 8.1-1 and Appendix A, Reg.

Guide 1.75) is to either provide two interrupting devices, actuated by

fault current, in series, or one interrupting device actuated by safety

injection coincident with a loss of offsite power signal.

Although the design does not strictly satisfy the FSAR commitment, this

observation does not have safety significance. The failure of the

isolation device coincioent with a fault in the associated NSR circuit

will only result in the loss of a single train of the 125 V de system.

The redundant train will perform to required safety functions.

Resolution:

S&L responded that their letter to General Electric Company dated

April 19,1978 documents that Sargent & Lundy approved this

application; however, the basis for this approval is not documented.

An acceptable alternative to the documentation is to pr) vide an

analysis that demonstrates that the application of the non-Class lE

j components does not degrade the Class 1E circuits below an acceptable

-15- -)

(1097o)
|

1



. _

level. Prior to the completion of the IDR, an analysis will be

provided to verify that the designed application of the non-Class lE |

components does not degrade the Class 1E circuits below an acceptable

level.
.

'While awaiting receipt of the forthcoming analysis, this item is
i

regarded as still under review.

Observation Report 8.10

Observation:

The design process associated with the 125 V de system does not

document verification of the actual loads connected to the battery,
i

The verification of the actual battery loads is necessary to verify the
,

duty cycle used in the battery sizing design calculation. Without this

vert fication, there is an element of uncertainty in the final design.
I

S&L responded that load tabulations providing verification of all de

system loads (i.e., control valve, auxiliary relay, and indicating

light loads) are not available. Also, the Sargent & Lundy design

process does include other procedures that verify that the battery has

sufficient capacity to energize the de system loads.

This Observation is not presently considered as safety significant,

| because of other infomation forthcoming, and the evidence of-

procedures and actions to review battery loads.

;

-16- !
,

(10970)

)
'

-_ . . . . . . . .



Resolution:

Load tabulations for various plant operating conditions will be

provided by S&L to the IDR team in order to be able to confinn the

design.

While awaiting receipt of the forthcoming analysis, this item is

regarded as still under evaluation.

2.5 C0 m 0N REQUIREMENTS

2.5.1 High Energy Line Breaks / Moderate Energy Line Breaks (HELB/MELB)

No Observation Reports for items resulting from consideration of

HELB/ELP, effects on the systems in the IDR scope have been issued.

. .,

2.5.2 Fire Protection

No Observation Reports for items resulting from consideration of the

adequacy of fire protection for the systems in the IDR scope have been

issued.

2.5.3 Other

No Observation Reports for items resulting from consideration of the .

other common requirements, such as design change control and separation

requirements, have been_ issued.

-17-
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2.6 GENERAL ASSESSMENTS

Due to the incomplete status of the IDR, and the Observation Reports

not closed-out, it is premature to draw general Observations or

conclusions at this time. However, based on the Observations and the

overall review perfonned thus far, there are no trends or patterns of

problems in design adequacy, nor any general breakdowns in the overall

design process. The Observations are of relatively minor, random

discrepancies and seem mostly to relate to questions of documentation.

All the Observations reported to date have been initially assessed as

not significant to safety. Several of the Observations involve

inconsistencies between documents, or FSAR commitments that are not'

literally met. However, the basic elements of the FSAR commitments

appear to be met. Also, some Observ&tions require additional

infonnation to be provided by S&L. Although the review of some of

these is still ongoing, the existing evidence permits the Level-1

Internal Review Committee to tentatively agree that the Observations

are not important to safety.

These conclusions are primarily applicable to the three systems within

the scope of the IDR. However the nature of the Observations suggests

that similar conclusions could be drawn for other areas of the S&L

desi gn. The overall work was generally found to reflect accepted

professional standards as to technical adequacy and the design process.

|
i

I

|
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According1y, the results of the IDR review work covered by this Interim
- Report tend to confirm the adequacy of the design of the Byron Station.

1
( l

,

4

i

t

f

I
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Section 3 i

PROGRAM

3.1 REVIEW FOR IDENTIFICATION / IMPLEMENTATION OF COMMITMENTS AND CRITERIA

,

One of the first tasks of the IDR program was to review the Byron FSAR

and other pertinent documents to detemine and identify licensing

comitments and safety-related design requirements applicable to the

systems selected for review. In addition to the FSAR, a review was

made of the Byron SER (NUREG-0867, Feb.1982), the Fire Protection

Report, and the Environmental Report. As a result of these initial
!

reviews, a set of comitment lists was developed and are reflected in

Appendices A-1, B-1, C-1 and D-1. These lists were used by the various

IDR team members to fom the basis for detemining if the Byron system

designs meet the specified licensing comitments and design

requirements. Comitment reviews for selected safety requirements

common to the three selected systems, such as fire protection and pipe

break, were also made and used by the IDR team. From the commitment

lists, selected design requirements were evaluated for proper

! implementation. Requirements considered significant by the reviewer or

| for which a specific concern had been expressed were verified. In

addition, when an individual reviewer detemined that there were
3

appropriate connitments in addition to dose listed, the implementation
' of these commitments was pursued as appropriate.

I

l
,

!
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Various design documents were reviewed to verify the implementation of

design requirements. These documents included, but were not limited

to, drawings, calculations, specifications, Project correspondence, and

vendor documents. The methodology used to identify design requirements

is given in Task-1 in Appendix E (Program Plan).

3.2 REVIEW 0F DESIGN ADEQUACY

Selected design documents for the three systems were reviewed for'

adequacy in meeting licensing and safety-related design requirements.

The total system design was reviewed including mechanical, nuclear,'

control and instrumentation, electrical and civil / structural aspects.

Portions of other systems that service the three selected systems, and

other systems or accident effects that can affect the selected systems

are also included in the IDR. Accordingly, the scope includes

auxiliary steel for support structures, electrical power and controls

that uniquely serve a selected system, HVAC that must maintain a

required environment for a selected system component, fire protection,

and high energy line breaks / medium energy line breaks (HELB/MELB).

Documents reviewed include design criteria, calculations, drawings,

procurement specifications, ASME Section III Design Specifications and

vendor-furnished infomation.

The methodology used to review for design adequacy is detailed under

f Task-2 in Appendix E.

-21-
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, The _results of the review for design adequacy are shown in Appendices

A-2, B-2, C-2 and D-2.

3.3. REVIEW OF THE DESIGN PROCESS

Selected documents for the three systems are being reviewed for

adequacy of the design process used in the final design. Where

procedural requirements were not available, the actual process is

evaluated to determine the extent to which the design is adequately

controlled. The documents reviewed include those related to design

criteria, calculations, drawings,. specifications and design change

control.

i

The methodology used to review the adequacy of the design process is

given in detail under. Task-3 in Appendix E.

The results of the review for adequacy of the design process are chown,

in Appendices A-3, B-3, C-3 and D-3.

3.4 REVIEW 0F DESIGN INTERFACES WITH WESTINGHOUSE (W) AND NUCLEAR POWER
i

SERVICES (NPS)

The design interfacesibetween S&L and Westinghouse and between S&L and

NPS, as applicable to ' Ule three systems, were reviewed to determine the

s

|

',.
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)
'adequacy of control by S&L of the flow of design information that

passes between them and the other two organizations. Included in this

review are the implementation of Westinghouse requirements with the S&L

design, and evidence that S&L requirements were incorporated in the NPS

designs. The adequacy of the Westinghouse and NPS designs was excluded
,

from this review. In general, the methodology used for this review was

similar to that used for the review of adequacy of the design process.

The results of the review of design interfaces with Westinghouse and

NPS are shown in Appendices A-4, B-4 and C-4.

3.5 REVIEW 0F DESIGN CHANGE CONTROL

! The S&L procedures associated with the control of design changes were

; reviewed to detemine the adequacy of control and compliance with

{ Quality Assurance Program requirements. Selected design documents were

reviewed to detemine the adequacy of revision control.

.

The methodology used to review design change control is covered under

Task-3 in Appendix E, Program Plan.

The results of the review of design change control are shown in

Appendix D-5.!

|

|
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3.6 REVIEW OF SARGENT & LUNDY DESIGl REVIEW <

' i

S&L internal review reports were examined to assess the effectiveness
'

of the S&L design review for the three systems and the review process
~

in geheral. The methodology used for this review is similar to that

used for .the review of adequacy of the design process.
-,

The results of the review of SAL design reviews are shown in Appendices

B-6 and C-6.
~
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APPENDIX A

COMPONENT COOLING WATER (CCW) SYSTEM

.
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APPENDIX A-1

IDENTIFICATION /IMPLEENTATION OF COMMITMENTS AND CRITERIA

Civil / Structural

Acceptability
FSAR/ Licensing Commitment Covered By Cesign Document / Requirement Yes No

Seismic Design & Analysis

Seismic input motion a response 1. Structural Design Criteria DC-ST-03-BY-BR, Rev.11 X

spec tra - (FSAR 2.5.2, 3.7.1.l' 2. Response Spectra Design Criteria DC-ST-04-BB, Rev. 2
& 3.7.1.2 & NRC Reg. Guide 1.60, 3. S&L Calc. #8.11.4.2, Rev. 0 & 1
NRC Q130.5,130.6,130.6a) 4. S&L Calc. #4.2.1.1 BY & 4.2.1.2 BY

5. S&L Calc D4D-033098 (10/21/81) for buried line & tunnels
Damping values used (FSAR 3.7.1.3 & X
WCAP-7921-AR, May 1974)

L'se of constant vertical static X

factors (FSAR 3.7.3.10)

Tcrsional effects of eccentric
casses (FSAR 3.7.3.11) X

A .1 -1
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APPENDIX A-1 (Cont)

Civil / Structural (Cont)

Acceptabi li ty
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

Expansion Anchors

IE B011etin 79-02 Standard SDS-E11 Rev. 0 X

Standard specification for concrete expansion
anchor work form BY/BR/CEA, Rev.19

,

!

Report on static, dynamic and relaxation
testing of expansion anchors in response to
NRC I.E. Bulletin 79-02, July 20,1981

i
l

A.1 -2 |
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APPENDIX A-1 (Cont)

.

Control Systems

Acceptabi li ty
FSAR/ Licensing Commitment Covered by Design Document / Requirement Yes No

,

A temperature detector in the compo- M-66 Sht. 3, Rev. Z 3/5/84 X

ntnt cooling pump suction line with M-2066 Sht.1, Rev. M 12/14/83
alarm in the main control room (MCR)
(FSAR 9.2.2.2.2.6a)

Tcmperature detectors in the outlet M-66 Sht. 3, Rev. Z 3/5/84 X

lines for the component cooling heat M-2066 Sht. 3, Rev. G 2/15/84
exchangers with alarm in the MCR
(FSAR 9.2.2.2.2.6b)

Pressure detectors on the lines M-66 Sht. 3, Rev. Z 3/5/84 X

between the component cooling pumps M-2066 Sht. 2, Rev. L 12/14/83
- and the component cooling heat
. exchangers with alarm in the MCR
(FSAR 9.2.2.2.2.6c)

Safety-related flow indication from M-66 Sht.1, Rev. Z 5/17/83 X
the reactor coolant (RC) pump motor M-2066 Sht. 5, Rev. G 12/14/83
011 coolers and flow indication from M-2066 Sht. 2, Rev. L 12/14/83
the RC pump thermal barrier with alarm B/B instrument index (yellow) CC Sht. 5, Rev. 24 11/15/83
in the MCR

'

(FSAR 9.2.2.2.2.6)

A.1 -3
(10980)
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APPENDIX A-1 (Cont)

Control Systems (Cont)

Acceptabi li ty
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

Water level indicators on the compo- M-66 Sht. 4, Rev. AE 3/29/84 X

ntnt cooling surge tank with alarm in M-2066 Sht. 3, Rev. G 2/15/84
' the MCR
(FSAR 9.2.2.2.2.6)

Radiation monitor on the outlet of M-66 Sht. 4, Rev. AE 3/29/84 X

each component cooling heat exchanger B/B Unit 1 instrument index, B0P (White) PR, Sht. 2 & 26,
with alarm in the NCR Rev. 26 3/30/84
(FSAR 9.2.2.2.2.6)

Flow indicators on the charging and M-2066 Sht.1, Rev. M 12/14/83 X

RHR pump seal lines.with alarm in
the MCR
( FSAR 9.2.2.2.2.6)

.

If a component cooling pump fails M-66 Sht. 3, Rev. Z 3/5/84 X

during operation, the resulting low M-2066 Sht. 2, Rev. L 12/14/83
pressure starts one of the standby
pumps
(FSAR 9.2.2.2.2.6)

A local pressure indicator is pro- M-66 Sht. 3, Rev. Z 3/5/84 X

vided in each component cooling pump
suction line
(FSAR 9.2.2.2.2.6)

A.1-4
(10980)
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APPENDIX A-1 (Cont)

Control Systems (Cont)

Acceptabili ty

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

The component cooling surge tank M-2066 Sht. 3, Rev. G z/15/84 X

water level is indicated locally and
in the main control room
(FSAR 9.2.2.2.2.6)

Redundant instruments are provided M-66 Sht. 4, Rev. AE 3/29/84 X

to indicate if the level in one of M-2066 Sht. 3, Rev. G 2/15/84
the two sides of the surge tank falls
below the low-level setting

(FSAR 9.2.2.2.2.6)

The atmosphere vent on the tank is M-66 Sht. 4, Rev. AE 3/29/84 X

automatically closed in the event of
high radiation level at the component
cooling heat exchanger discharge
(FSAR 9.2.2.4.2)

|
1

4

l
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APPENDIX A-1 (Cont)

Equipment Qualification - Seismic (Cont)

Acceptabi li ty '
FSAR/ Licensing rommitment Covered By Design Document /Requirenent Yes No

Seismic Analysis of Pumps
(FSAR 3.9.3.2.1.1 )

Nozzle loads for the applicable . Section 10.5 of Form 350-B, " Standard Specification for Seismic X

plant conditions must be applied Qualification".

Analysis of interaction between Section 10.6 of Form 350-B, " Standard Specification for Seismic X

pump and motor is considered Qualification".

Fcr pumps having a natural Section 10.7 of Form 350-B, " Standard Specification for Seismic X

frequency greater than 33 Hz, Qualification".
static analysis is acceptable.
Fcr pumps with a natural fre-
quency less than 33 Hz, a dy-
namic hype analysis
is performed

Active valve operability S/L Form 350-B, Active valve operability demonstrated by analysis X

(FSAR Question 110.8) (no actual testing done)

Valve upper structure assembly Velan Seismic Report 6633, Rev.1 X

stresses (active valves) Item not within IDR scope - evaluation of concern continuing.

A.1-6
(10980)
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APPENDIX A-1 (Cont)

Equipment Qualification - Seismic

Acceptabili ty
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

Seismic qualification of balance of Form 350-8 " Standard Specification for Seismic Qualification" X

plant safety-related mechanical equip- 9/19/75
ment (testing or analysis)
(FSAR 3.9.2.2.2)

Seismic qualification of pumps and Form 350-B " Standard Specification for Seismic Qualification" X
motors (BOP), reference IEEE-344-75 refers to latest revisions of IEEE standards listed in'
(testing or analysis) project purchase specification. IEEE-344 is referenced
( FS AR 3. 9. 3. 2.1.1 ) in purchase specifications. The Component Qualification Division

checklist for seismic review indicates whether reports meet
requirements of .344-75.

Design loading combination for ASME Form 350-B " Standard Specification for Seisaic Qualification". X

Code Class 2 and 3 components and Section 1.2.1 specifies the loading combinations for upset and
supports (FSAR Table 3.9-5) faulted conditions.

.

Stress criteria for safety-related Form 350-B " Standard Specification for Seismic Qualification". X

ASME Class 2 and Class 3 vessels. Section 10.3 states "The stress limits for nonactive fluid system
(Reference: ASME III, Subsection equipment shall be as stated in the ASME BPVC Section III".
NC & ND or Code Case 1607) (Current revision per Form 350-B.)
(FSAR Table 3.9-6)

Stress criteria for ASME Class 2 and Form 350-8 " Standard Specification for Seismic Qualification". X

Class 3 inactive pumps and pump sup- Section 10.3 states "The stress limits for nonactive fluid system

p@rts (FSAR Table 3.9-7) equipment shall be as stated in the ASME BPVC Section III".
(Reference: ASME III Subsections NC & (Current revision per Form 350-8. )
ND or Code Case 1607

A.1 -7
(10980)
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APPENDIX A-1 (Cont)

Equipment Qualification - Seismic (Cont)
~

Acceptabili ty
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes no

Design criteria for active pumps and Form 350-8, Section 10.3.2, " Stress Limits for Active Fluid System X

pump supports (FSAR Table 3.9-8) Equipment", lists stress limits for upset and faulted conditions.
Upset stress limits reference ASME Section III. Faulted stress

Note: Stress limits specified are limits are held to emergency condition stress levels specified
more restrictive than the ASE III in FSAR.
limits to provide. assurance of opera- -

hility.

Stress criteria for safety-related Fonn 350-B " Standard Specification for Seismic Qualification" X

ASME Code. Class 2 and Class 3 inactive Section 10.3 states "The stress limits for nonactive fluid
80P. valves. (Reference ASE III system equipment shall be as stated in the ASME BPVC
Subsections NC and ND or Code Section III." -(Current revision.per Form 350-B.)
Case 1635. ) (FSAR Table 3.9-9)

BOP design criteria for active. valves.. Fonn 350-B, Section 10.3.2, " Stress Limits for Active Fluid X

(Reference ASME Section III, Subsec- System Equipment", lists stress limits for upset and faulted
tions NC3500 and ND3500. conditions. Upset stress limits reference ASME Section III.
(FSAR Table 3.9-10) Faulted stress limits are held to emergency condition stress

levels specified in the FSAR.

Applicant will comply with IEEE-382- Purchase Spec. F/L 2884 Attachment "E" (Limitorque motor operator) X

1972 " Trial Use Guide for the Type- references IEEE-382-72.
T:st of Class 1 Electric Valve Opera-
ters for Nuclear Power Generating
Stations"
( FSAR Al .73-1 - Reg. Guide ' l .73)

A.1 -8 i
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APPENDIX A-1 (Cont)

itechanical-Pipe Support

Acceptabili ty
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

ASME Sect. III, NF,1977 F/L 2906 Rev. 2, 5/16/83 Installation and support X

selection guidelines for process piping, instrument
piping, and tubing in Cat. I b1dg. (2 and smaller Cat. I,
instrumentation piping, 4" and smaller Cat. II piping
and tubing)

NRC IE 79-02 Bulletin Mechanical Component Support Design Ref. Manual, Rev. 4, X

FSAR 3.8.4.2 3/30/84 (No designated document number)
3.8.4.5.2
3.9.3

FSAR 3.8.4.2 TTDP-SED-06 Rev. O, 2/24/84, Mech. component supports X

3.8.4.5.2
3.9.2

A.1 -9
(10980)
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APPENDIX A-1 (Cont)

Mechanical - Process

Acceptabl i t ty

FSAR/ Licensing Comunitment Covered By Design Document / Requirement Yes No

RCP thermal barrier cooling water P&ID M-66-1, Rev AA X

return high flow automatically
throttles down the containment
isolation valve (FSAR 9.2.2.2.2.2)

RCP thermal barrier CCW has W Precautions, Limitations and Setpoint document, Section 11, X

relief valve with set pressure Fage 96
equal to system design pressure PAID M-66-1, Rev AA
cr component desi n pressure

,

(FSAR 9.2.2.2.2.2

The CCWS may not be shared during P&ID M-66-3, Rev Z X
cooldown or recirculation phase
because CCW temperature will
exceed 1050F (FSAR 9.2.2.4.4)

CCW surge tank relief valves P&ID M-66-4, Rev. AE X

discharge to the CVCS waste
recycia holdup tank (FSAR 9.2.2.4.1)

Single failure analysis of lines P&ID M-66-1, Rev. AA X

penetrating containment states
th:t redundant isolation valves
are used to secure flow
(FSAR Table 9.2-5)

A.1 -10
(10980)
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APPENDIX A-1 (Cont)

Mechanical - Process (Cont)

Acceptability
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes Iso

Excess letdown heat exchanger W Pa!D 1094E27, Rev. 7 X

CCW side is ASE III Class 2
(FSAR Fig. 9.2-1)

Pressure in CCW headers down- P8ID M-66-3, Rev. Z X
stream of pumps is indicated W Precaution, Limitatio~n and Setpoint document, Section 118 Pg. 93
locally and with alars in control

room that actuates at_ preset limit
(FSAR 9.2.2.2.2.6)

CCWS is sampled (FSAR 9.2.2.3.1)' .P8ID M-66-4, Rev. AE X

4 A corrosion inhibitor is (capable PAID M-66-2, Rev. W X

of being) added (FSAR 9.2.2.5),

! Air-operated containment isolation PSID M-66-1, Rev. AA X

valves are designed to close on -W P8ID.1094E27, Rev. 7
'

loss of.either electrical power
cr air supply (FSAR 6.2.4.1.2)

Each surp tank is connected to CCWS - P4ID M-66-4, Rev. AE X,

|
by two 4 lines .through locked open -W SD-CAE-291, Rev. 2
valves (FSAR Section.3.4.C )

,

: A.1 -11
(10980)

.___ --- _ . - -



-- -

APPENDIX A-1 (Cont'

Piping Engineering

Acceptability
FSAR/ Licensing Commitment Covered By Design Document /Requirment Yes NO

System is safety category / quality S&L P&ID H-66
group (FSAR 9.2.2.2) Shts 1, 2, 3, 4

Mech. Dept S&L X

Piping line list 8/30/83 - Page 17 etc.

Design basis max temp-200*F Mech Dept S&L X

(FSAR 9.2.2.1) Piping line list 8/30/83

Design pressure-150 psig. Mech Dept S&L X

(FSAR Table 9.2-3) Piping line list 8/30/83

Piping materials-carbon steel S&L piping design, Table 1058B Rev. E,1.1 & 1.2,1/28/77 X

(FSAR 9.2.2.2.1)

Piping joints-essentially all welded S&L piping design, Table 105BB Rev. E,1/28/77
(FSAR 9.2.2.2.1) Type of fabrication X

Flanged joints X

Relief valves - set pressure equal S&L P&ID M-66 Shts 1, 2, 3, 4 X

to or lower than system design pres- Set pressure shown as 150 psig
sure or component design pressure

All valve bodies B/W carbon steel S&L piping design Table 105BB Rev. E,1/28/77 X

tith stellite or stainless steel trim valves - Purchase descriptions
(FSAR 9.2.2.2.2)

A.1 -12
(1098o)
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APPENDIX A-2

DESIGN ADEQUACY

Civil / Structural

Areas Reviewed Acceptability _

For Adequacy - Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Seismic input motion FSAR, relevant sections as Review of ground response spectra based on 0.2g for X

and ground response stated in Appendices A-1, SSE and 0.099 for OBE is in agreement with NRC Reg.
spectra B-1 and C-1. Guide 1.60.

NRC Reg. Guide 1.60
N SER Section 3.7

Deep wells seismic FSAR 3.8.4.3 Deep wells are designed to withstand tornado X

analysis but not seismic loads.

Expansion Anchors

Base plate flexi- IE Bulletin 79-02 Ref.1 (11.5.1) and Table 11.5-1 conservatively X

bility and increase loads calculated by rigid plate theory
prying loads multiplying them by an amplification factor

determined by comparing rigid plate models with
finite element models although Ref. 4 states that
the Wiss, Janney, Elstner & Assoc. tests showed
that at ultimate load the base plates were not in
contact with the concrete so there was no prying
action.

Ref. 1 Structural Standard Document Standards, SDS-Ell, Rev. O

Ref. 2 Standard Specification for Concrete Expansion Anchor Work For
BY/BR/CEA, Rev.19

Re f. 3 Report on Static, Dynamic and Relaxation Testing of Expansion
Anchors in Response to NRC IE Bulletin 79-02, July 20,1981

Ref. 4 B/B - FSAR Response to NRC Question 110.71
A.2-1

(1098o)
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APPENDIX A-2 (Cont)

Civil / Structural (Cont)

Areas Reviewed Acceptability
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conments Yes No

Expansion Anchors (Cont) .

QC documentation IE Bulletin 79-02 Ref. 2 (4.0) establishes inspection, testing, fre- X

quency of testing and documentation.

Factors of safety IE Bulletin 79-02 Ref.1, Table 11.1-1, ultimate capacities for wedge X

(concrete) , type anchors in concrete for tension and shear
are lower than the values for the same concrete
strength and embedment shown on Hilti's Report,

No. 8784 File No. H2189-Sl. The factors of safety

(F.S. ) are normally above 4. The 3/4" anchor has a
F.S. practically equal to 4.

Factors of safety IE Bulletin 79-02 Ref.1, Table 11.1-1, shows ultimate ca )acities X

(masonry) for sleeve anchors in masonry walls. T1e values
for'l/2" and 3/4" diameters are similar to
Bechtel's test data for block walls. The 3/8"
and 5/8" diameters compared values are different.
This is expected since Bechtel's experience shows
considerable variations on the test results of'

expansion anchors installed in block walls at
different sites. The ultimate capacities shown on
Table 11.1-1 are based on project unique tests and
are lower than the test data shown in Ref. 3.
The allowable loads have a minimum factor of safety
equal to 4.2.

A.2-2
(10980)
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APPEllDIX A-2 (Cont)

Civil / Structural (Cont)
.

Areas Reviewed Acceptability

Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conments Yes No

' Expansion Anchors (Cont)

Sampling method IE Bulletin 79-02 Ref. 2 (4.2.2.6) A minimum of one anchor per X

for testing assembly selected at random is tested.

Design require- IE Bulletin 79-02 Ref.1 (11.1.2) reduces allowable loads by 50% X

ments for cycle for wind, seismic loads and mechanical vibrations.
loads This approach for wind and seismic which are low

cycle is acceptable based on Ref. 3 (2.5.2) and
the FFTF tests where expansion anchors successful-
ly withstood simulated seismic loads consisting of a
minimum of 6000 cycles at 20% of the ultimate
capacity.

Preload IE Bulletin 79-02 Ref. 3 (2.5.2) and Teledyne Report 3501-1 "Sunmary X

Report -- Expansion Anchors" concur that anchor
prelcad is not required in order to withstand cyclic
loads. Ref.2 (3.3) establishes tightening
requirements.

,

.

A.2-3
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APPENDIX A-2 (Cont)

Control Systems

Areas Reviewed Acceptability
Fcr Adequacy - Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

<

I; dependent process Regulatory Guide 1.151, Westinghouse flow diagram for CCW 1094E28, Rev.11, X

taps for instruments July 1983 _3/29/83.
cf redundant trains

ISA Standard S67.02, S&L Diagram of CCW M-66,
June 1980 Sht. 3, Rev. Z, 3/5/84

S&L C&I Diagram
M-2056 Sh. 2, Rev. L,12/14/83

S&L H-66 Sh. 3 is a redraw of Westinghouse
1094E28, Rev.11 to S&L format. The S&L redraw
shows the instruments of each train connected
to independent root valves and taps.

Seismic instrument ASHE B&PV Section III Procedure / Calculation EMD 015140, Rev. 4 X

tube span support Article NC-3650 Calc. EMD 015139, Rev. O
calculatfor Calc. D4D 030898, Rev. O

Calc. EMD 030653, Rev. O
Calc. END 019583, Rev. O
Calc. EMD 042097, Rev. O

A.2-4
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APPENDIX A-2 (Cont)

Mechanical-Process

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

RCP thermal barrier Auto signal to valve to W P&ID 1094E27, Rev. 7 X

cooling water re- protect low pressure CCW TAI diag. M-2066/1, Rev. M
turn overpressure piping external to SD-CAE-291, Rev. 2, page 16
protection containment High flow on FIS 1G closes containment isolation

valve (gate) 110-I0C-685-2

Design implementation follows W input. Wording
_

in FSAR imprecisely states a throttling rather than
an isolation function.

RCP thernal barrier Set pressure equal PAID it-66-1, Rev. AA X

- CCW piping relief to the lower of system Piping Design Table 1505BB, Rev. B, 7/1/76
valve set point or component design Valve List, CCW System, Rev. 51, 2/15/84

pressure Line List, Page 31, 8/30/83
W Precautions, Limitations and Setpoints.

| Tection 11, page 96.

Reifef valve set pressure equal to system design
pressure of 2485 psig.

CCW sharing The CCWS may not be shared PAID M-66-3, Rev. Z X

during cool-down or recir- W 1094E28, Rev.11
culation phase because CCW Fy using manual and remote manual valves, splitting
temperature will exceed the units can be done.
1050F Design provides sufficient number of valves to ac-

complish isolation.

A.2-5
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APPENDIX A-2 (Cont)

Mechanical-Process (Cont)

Areas Reviewed Acceptability
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Cornents Yes No

CCW sharing (Cont) The SER (9.2.2 of NUREG 0876,2/82) states "during
the limiting mode of plant operation ... the CCWS
is split on receipt of an ESFAS."

This SER description is incorrect in that the
CCWS is not split on ESFAS*, neither automatically
nor by the operator. The SER wording does
not indicate this as "mult meet" requirement.
The Byron design consistently indicates
that no automatic splitting occurs.

*ESFAS = engineered safety features actuation signal

CCW surge tank Acceptable discharge path P&ID M-66-4, Rev. AE
relief for surge tank relief P&ID H-82-11, Rev. Z

P&ID M-48-29, Rev. J
W PAID 1094E28, Rev.11
TD-CAE-291, Rev. 2
Design consistently shows discharge goes to auxiliary X

b1dg. equipment systems chromated drain tank, and
not to the CVCS.

Because the CCWS is chromated, and because
chromated waste should not be sent to the CVCS,
the actual design appears correct (and consistent
with other PWR designs).

A.2-6
.(1098o)
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APPEllDIX A-2 (Cont)

Hechanical-Process (Cont)

Areas Reviewed Acceptabili ty

Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW lines pene-' Conformance to GDC for P&ID H-66-1, Rev. AA X
4

trating containment containment isolation W P&ID 1094EZ7, Rev. 7
TSAR Table 6.2-58
Both the CCW supply and return for the excess
letdown Hx have single valve isolation.
Tabic 6.2-58 states that GDC 57 is met for
these lines. Section 3.1.2.5.8 and the GDC
clearly state that for closed systems, one
outside containment automatic isolation valve
is acceptable.

The design is adequate with respect to the ap-.

plicable GDC for containment isolation. Redun-
dant isolation valves are not required to pro-
vide adequate containment isolaticn because this
CCW line constitutes a closed system.

Excess letdown ASME III Class 2 P&ID H-66-1, Rev. AA X

heat exchanger W P&ID 1094E27, Rev. 7
CCW side W Heat Exchanger Specification Data Sheet:

F/L 27020210, 3/1/78

Consistently shown as ASME III Class 2.

A.2-7
(10980)
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APPENDIX A-2 (Cont)

flechanical-Stress

AcceptabilityAreas Reviewed .

Procedures / Documents Reviewed and Connents Yes NoFar Adequacy Acceptance Criteria

Adequacy of rod hanger There should be no resultant Stress calculation ICC01, Rev. OlF0, support X

support.for seismic uplift load under seismic No.1 CC01046 R, Rev. B is a rod hanger in
loading loading. the safety-related system with seismic loadings.

Seismic response The input spectra for This calculation report is reviewed for the use of X

the analysis should con- seismic response spectra identified in the " Response
form with the response Spectra Design Criteria", Document No. DC-ST-04-BB,
spectra design criteria. Rev. 2, and Lesson Plan", EMD-TP-2, Rev. 4.

,

A.2-9
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APPENDIX A-2 (Cont)

Piping Engineering

' Areas Reviewed Acceptab111'y ;

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coments Yes No

'
+

Piping

Ctdes &' standards ASTE B&PV Code Sec. . III, Design Spec Rev. 2, DS-CC-01-BB X
1974, and Sunumer of 1975 Art. 301 & 302 & 303

-Addenda
.

'C de cases Reg. Guides 1.84 & l.85 Design Spec DS-CC-01-BB, Art. 3 & Div.10 X

of F/L 2741 & F/L 2739,

Pi Desi Spec DS-CC-01-88, Rev. 2 Art. 503 &Materials F/ ping Design Tables-L 2741 Desi Tables

i Wall thickness Press / Temp & Material 1058B & 1505BB-Tables & Art. 402 of X

j Stress DS-CC-01-BB, Rev. 2

! Fittings F/L 2741 - Lgr than 2" Design Spec DS-CC-01-88, Rev. 2, Art. 503 & Design X

F/L 2739 - 2" & under Tables 10588 & 1505 BB4

;

Fabrication ASIE BaPV Cooe Sec. III, F/L 2741, F/L 2739 - Design Spec DS-CC-01-BB Art.108 X'

1974,' and Sususer of 1975
,

Addenda
'

Overpressure ASTE B&PV Code Sec. _III, Design Spec DS-CC-01-BB Rev. 2, Art. 801 X

protection 1974, and Susumer of 1975 Spec.F/L.2702
Addenda

.

'

Inspection / stamping ASTE BAPV Code' Sec. III, Design Spec DS-CC-01-BB Rev. 2, Art. 305 X

1974, and Sussner of 1975 -
Addenda

A. 2-10
'(10980).1
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APPENDIX A-2 (Cont)

Piping Engineering (Cont)

AcceptabilityAreas Reviewed _

Procedures / Documents Reviewed and Cccunents Yes NoFcr Adequacy Acceptance Criteria

Piping (Cont)

Hydrotest reqmt. ASTE B&PV Code Sec. III, Design Spec DS-CC-01-BB Rev. 2, Art. 404, & X

1974, and Summer of 1975 Art. 701, 702, 704
Addenda

Code data report ASE B&PV Code Sec. III, See Inspection / stamping X

1974, and Sumner of 1975
Addenda

NOTE: . All. piping components are carbon steel

Valves (line) *'

Ccdes & standards ASE B&PV Code Sec. III, Design Spec F-2718-01, Art.108.1 X

1974, and Summer of 1975
Addenda & ANSI 816.5

C de cases Reg. guides Design Spec F-2718-01, Art.108.1 X

fiaterials (pressure ASME B&PV Code Sec. III, Piping Design Tables 105BB & 150588. Response to FSAR X

- boundary) 1974, and Summer of 1975 Question 110.57 states that disc is not a pressure'

Addenda boundary
-

1

'C:nstruction rqmts. ASfE B&PV Code Sec. III Design Spec F-2718-01, Art. 301, 300.6, 8 Art.110.11 X
1974, and Q===r of 1975
Addenda

* Does not apply to control, safety or relief valves

.; A.2-1I
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-Plant Design (Cont) _ _

^

,

,s . 's Acceptability' Areas Reviewed ,"

Fer4 Adequacy Acceptance Criteria Procedures /Docuraents Reviewed and Cor.nents' Yes No'

CCW System,inside' '
'

,

g' . . _
,

' '

.;C:ntainment '

'c Mipe 1Alip (Cont) , s 1

%Aw,,,.a-*a
'

' M-157 Sh.1 o'f 2 Rev. N* ;
y' Line No. ,,; ,

M
y '}s , , e'

Reviewed piping and found no high energy lines in- X1 t,C 54AB-2" Line not damaged s

u 1 CC.54AC-2" close proximity that will damage.CCW system ' piping.
,

1 CC,54BB-2" The only high energy line'near the" reviewed
1 CC 03E13" i piping (1 CC 5488-4") isal CV '0!E-3". There is no' '

-

V. 31 CC 548B-4" cause for failure due to criteria in FSAR 3.0.2.3.3.3.'

. s 1 < ,
s

% \

H-157 Sh.' "2 of 2 Rev. N '"
<

~

< _ , ,
'

' ' N -Line+No. s.,

.w. 's , s
,,

1 CC 54AC-2" s Line not damaged Reviewed piping and found n'c high energy piping X

1'CC 54AB-2" that will cause failure to 4the CCW system piping.'

There is no cause for failure due to criteria in1 CC 54BB-4"
,

FSAR 3.6.2.3.3.3. -x

; < -l - '
;-s 1, ,

,

\I s

I '
. 's

'

g, ,

1. <
-

~ -

a
_

,
s ,, ,

.
'
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
Containment
- Pipe Whip (Cont)

M-161 Sh.1 of 1 Rev. L
Line No.

1 CC 50AA-3" Line not damaged Reviewed high energy line No.1FWO3DA-16" for pipe
1 CC 39AA-3" whip effects on CCW system. FSAR Figure 3.6-25
1 CC 38FA-3" shows pipe break & restraint locations:
1 CC 39BA-2"
1 CC F7AA-3/4" Break No. Code
1 CC DGAA-2" B20A A, B (R208, R308) X

1 CC 39CA-2" B20B A, B (R308) X

1 CC 40AA-3/4" B40A B (R408) X

1 CC 53AA-3/4" B (Ra58) X

B (R30A) X

M-162 Sh.1 of 1 Rev. L
Line No.

1 CC 393B-2" Line not damaged Reviewed high energy line No.1FWO3DB-16" for pipe
1 CC 50AB-3" whip effects on CCW system. FSAR Figure 3.6-26
1 CC 39AB-3" shows pipe break and restraint locations:
1 CC 38FB-3/4"
1 CC 50AB-3/4" Break No. Code

1 CC 53AB-3/4" B55A A, B (R60B) X

1 CC 40AB-3/4" B30B B (R35B) X

1 CC 39CB-2" B (R45A) X

A.2-18
(10980)



APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
C:ntainment
- Pipe Whip (Cont)

M-163 Sh.1 of 1 Rev. N
Line No.

1 CC 03GA-3" Line not damaged Reviewed piping and found no high energy piping X

1 CC H6BA-4" in area. CCW piping isolated in compartment with
1 CC 03GB-3" excess letdown heat exchangers.
1 CC HGAA-4"
1 CC 05AA-3"
-1 CC 05AB-3"

M-163 Sh.1 of 1 Rev. N
Line No.

1 CC 38FC-3" Line not damaged Reviewed high energy line No.1FWO3DC-16" for pipe
1 CC 39AC-3" whip effects on the CCW system. FSAR Figure 3.6-27
1 CC 50AC-3" shows pipe break and restraint locations:
1 CC F7AC-3/4"
1 CC D6AC-2" Break No. Code
1 CC 53AC-3/4" 880A A, B (80B) X

1 CC 40AC-3/4" B80B B (808) X

1 CC 39BC-2" B (R95A) X

1 CC 53AC-3/4" B (R95B) X

1 CC 38FE-3" B110A A X

3115A A X

A.2-19
(10980)
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APPEllDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
C:ntainment

- - Pipe Whip (Cont)

H-164 Sh.1 of 1 Rev. L
- Line No.

1 CC 30C-6" Line not damaged Reviewed piping and found no high energy piping X

1 CC 05C-3" in area.
1 CC 50C-6"
1 CC A7A-2"

M-164 Sh.1 of 1 Rev. L
Li ne No.

1 CC 50AD-3" Line not damaged Reviewed piping and found pipe whip from X

- 1 CC 39CD-2" 1 FWO3DD-16 poses no danger because reactor
1 CC 53AD-3/4" coolant pump acts as barrier.
1 CC 39BD-2"
1 CC D6AD-2"
1 CC 40AD-3/4"

4

A.2-20
(1098o)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
Cantainment
- Pipe Whip (Cont)'

M-164 Sh.1 of 1 Rev. L
Line No.

1 CC 38FD-3" Line not damaged Reviewed high energy line No.1FWO3DD-16" for pipe
1 CC 39AD-2" whip effects on the CCW system. FSAR Figure 3.6-28

shows pipe break and restraint locations:

Break No. Code
B80A B (R808) X

B (R85A) X

B (R858) X

895A B (R85A) X

895B B (R95A) X

H-165 Sh.1 of 2 Rev. L
Line No.

1 CC 300-4" Line not damaged Reviewed CCW system piping and found no high energy X

1 CC 508-4" line in close proximity.

.1 CC 50C-6"
1 CC 38C-6"

M-166 Sh.1 of 2 Rev. K ,

Li ne No.<

1 CC 50G-4" Line not damaged Reviewed piping and found no high energy piping X <
4

1 CC:380-4" in close proximity.

A.2-21
(10980)
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APPEllDIX A-2 (Cont)

Plant Design (Cont)
'

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conments Yes No
.

CCW System Inside
C8ntainment
- Pipe Whip (Cont)

H-167 Sh.1 of 2 Rev. P
.Line No. .

1 CC 508-4" Line not damaged Reviewed piping and found no high energy piping X

.1 CC 38D-4" that will cause failure to the CCW system piping.
~ 1 CC 05BA-3"
1 CC 03E-3"
1 CC 84AA-3/4"
1 CC 84AB-3/4"
1 CC 05B8-3"

-1 CC 05BB-3"
1 CC 43AB-3" -
1 CC 36A-3"
1 CC 03GB-3"
1 CC 43AA-3"
1 CC 05AB-3"
1 CC 05C-3"
1 CC 3BFC-3"
1 CC 50AC-3"
1 CC 05AB-3"
1 CC 05AA-3"
1-CC H7BA-4"
1 CC H7AA-4"
1 CC 05C-3"
1 CC 03E-3"

A.2-22
(10980)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Acceptabili tyAreas Reviewed
. Acceptance Criteria Procedures / Documents Reviewed and Comments Yes NoFcr Adequacy

CCW System Inside
Centainment
- Pipe Whip (Cont)

H-167 Sh.1 of 2 Rev. P (Cont)
Line No.

1 CC 380-4" Line not damaged Reviewed high energy line flo.1SIO9AC-10" for pipe
1 CC 503-4" whip effects on CCW system. FSAR Figure 3.6-41

shows break and restraint locations:

Break No. Code
B-570 A X

B540A A, B (R5408) X

B540B A, 8 (R555B) X

Location: Column J/2

M-168 SS.1 of 2 Rev. L
Line No.

1 CC 05C-3" Line not damaged Reviewed piping and found no high energy lines X

1 CC 38C-6" in area.
1 CC 05C-6"

A.2-23
(10980)
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APPENDIX A-3

| ADEQUACY OF DESIGN PROCESS

i Civil / Structural (Seismic)

Acceptabili ty

Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Seismic response spectra Project QA manual, Response spectra were developed by three different X

fcr Category I structures Rev. 7, Section 4.3 divisions of the structural department. All data
and components are put together in a controlled criteria document

titled " Response Spectra Design Criteria" and distribu-
ted to all departments for use in the design of struc-
tures and components.

!

.

A.3-1
(10980)
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APPENDIX A-3 (Cont)

Mechanical - Pipe Support and Stress

Acceptability

Design Process Reviewed' Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Pipe' support and Meets the design PI-BB-14 Rev. 2, 9/14/81; Interface and info. flow X

pipe stress requirements of ASE between pipe support and pipe stress
' B&PV Code, Sec. III, PI-BB-16 Rev. 2, 5/16/83; Fonnal piping analysis and X

1974, & Summer 1975 component support design
Addenda

PG. 3 Rev. O, 7/28/81; Guidelines for piping analysis X'

Subsystem ISX072 was reviewed against the above X

documents (PI-BB-14 Rev. 2, PI-BB-16, Rev. 2 and
PG-3 Rev. 0) to verify the design process

,

PI-BB-15 Rev. 2, 8/21/79; Component support design X

PI-BB-21 Rev. O,11/2/81 Piping, piping analysis, X

piping support design organization

PI-BB-34 Rev. O, 3/2/83; Documentation of hanger loads X
,

PI-BB-25 Rev. O, 8/29/83; Onsite stress design X

PI-BB-28 Rev. 3, 8/4/83; Piping design, support design X,

and analysis, field personnel

PI-BB-29 Rev. 3, 8/2/83; Distribution & control of X

design documents

A.3-2
(10980)
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APPEllDIX A-3 (Cont)

Mechanical - Pipe Support and Stress (Cont)

Acceptability
Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Pipe support and Meets the design Status list of pipe support elements (This computer- X

pipe stress (Cont) requfrements of ASi1E ized list was checked for traceability of the status of
B&PV Code, Sec. III, supports)
1974, & Summer 1975
Addenda PI-BB-32 Rev. O, 8/5/83; Organization of S&L personnel X

assigned to the field

PI-BB-08 Rev. 5, 2/9/84; Processing of NCR & ECN X

PI-BB-13 Rev. 9, 3/16/84; FCRS X*

ECN 9916, 3/20/84, for support ISX17 053G Rev. C X

EC: 9053, 11/5/83, for support CC01010X Rev. G

Above ECNs were reviewed to check the procedure.
' PI-BB-08 Rev. 5

Validation & certification for computer programs. X

Aux. STL. 20.1 896-0.0D/09.7. ; 191.4.00 8/26/83
Frame, 20190500 D/09.7.20G-1.0I; 10/20/83
Sups / cinch 20 1870/09.7.200 - 1.0; 7/29/83
Pipsys 09.5.065-5.5/205730-0.0; 2/10/83*

.

4

A.3-3
(10980)
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APPENDIX A-4

DESIGN INTERFACES WITH WESTINGil0VSE (j{} AND NUCLEAR POWER SERVICES (NPS) .

*

Control Systems

Acceptabili ty

Company Interface Reviewed Procedures / Documents Reviewed and Comments Yes No

-

Westinghouse P&ID redraw to Westinghouse flow diagram CCW XW
S&L fonnat 1094E28 Rev.11, 3/29/82

S&L diagram of component cooling
water M-66, Sheet 3 of 4
Rev. Z, 3/5/83

A.4-1
(1098o)
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APPENDIX A-5

DESIGN CHANGE CONTROL

Mechanical-Stress

Area of Change Acceptabili ty

C ntrol Reviewed Documents / Procedures Reviewed and Comments Yes No

FCRs/ECHs The pertinent FCRs/ECNs have been addressed and the X

reconciliation practice is acceptable. The applicable
documents are listed in Appendix A-3.

.

A.5-1.

.

_m _ - ---



,

_

_.
.

y
t
1

_ o1

1N
- b
. a
. t

p
e
cs
ce
AY

,

.

_
.

.

_

s
_ t
. n

e
m
m.

o
C
d
n
a

_ d
e
w 5s) e -

t s i D
n e v
o c e xo R iC r( dP s n
5 e e 2

-.
- - r p -

A u p 5
l d A .

X a e A
I c c o
D i o t
N n r
E a P r
P h / e
P c s f
A e t eM n R

e
m
u
c
o

D

-

_

d
eew

ge
ni
av
he
CR

fl )
oo Ar 4at 0en 3ro 2AC (

.



*" N --e. _-

-_ - - . _ - . _ _ _ . . . _ . _

APPENDIX B

ESSENTIAL SERVICE WATER (ESW) SYSTEM

-

(11060)
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APPENDIX B-1

IDENTIFICATION /IMPLEIENTATION OF COMMITMENTS AND CRITERIA

Civil / Structural (Seismic)

Acceptability

FSAR/ Licensing Commitment Covered Dy Design Document / Requirement Yes No

Seismic Design & Analysis

Seismic input motion & response Same as Appendix A-1. X

spectra (FSAR 2.5.2, 3.7.1.1 (Seismic design and analysis)
& 3.7.1.2 & NRC Reg. Guide 1.60,
NRC Q130.5,130.6,130.6a)

Damping values used X

(FSAR 3.7.1.3 & WCAP-7921-AR, May 1974)

Use of constant vertical static X

factors (FSAR 3.7.3.10)

Torsional effects of eccentric
masses (FSAR 3.7.3.11) X

.

B .1 -1

(11060)
|
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APPENDIX B-1 (Cont)

.,

f

Civil / Structural (Cont)
i

Acceptability.

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

i Buried Essential Service Water Piping -

Makeup lines 12" and 48" dia.
(F5AR 2.5.4 Question 10.8) Analysis of. buried ESW 48" dia piping (min. 25') X

4

Stability of subsurface materials and File EMD-033898, Oct. 21,1981
seismic refraction survey

Groundwater control Dwg. M-900-2 & 3 Rev. E. outdoor piping X; .

backfill surveillance M-90 0-1,4,6,7,8,9,13 outdoor piping
~

Evaluation of liquefaction FSAR Attachment 2.5H X

potential

Slope stability SER licensing condition-'

(FSAR 2.5.5) groundwater monitoring letter-report
To J.T. Westermeier (CECO) from X

R. J. Netzel (S&L) Dec. 15, 1983
File 1.1/3.3.5

i - Soil / structure interaction Q/R 241-1 thru 241-6 X

(FSAR 3.7.2)

B.1-4-

(1106o),
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APPENDIX B-1 (Cont)

Control Systems (Cont) .

Acceptabili ty

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

The pump can be started automatically H-4042-lSX03 Rev. E 12/2d/83 X

by a safety injection signal provided
that the suction valve is open
(FSAR 7.3.1.1.7.a.1 )

Protective relays will trip the motor M-4042-1SX03 Rev. E 12/28/83 X

breaker open on over current conditions
(FSAR 7.3.1.1.7.a.1 )

Ltw suction pressure at the pump will trip H-4042-lSX03 Rev. E 12/28/83 X

the pump off the line automatically and 1-4030-SX01 Rev. J 2/ 21 /8 4
will sound a low suction pressure alarm
on the main control board
( FSAR 7. 3.1.1.7.a.1 )

The pump can be stopped manually, provided 1-4030-SX01 Rev. J 2/21/84 X

the safeguards actuation relays are reset
( FSAR 7. 3.1.1.7.a.1 )

A pressure gauge and transmitter are M-42 Sht.1 Rev. S 12/23/82 X

provided in each pump discharge line M-2042 Sht. 2 Rev. E 12/28/83
fcr pressure indication locally and on
the main control board
( FSAR 7. 3.1.1. 7.a . 2 ) '

An anneter is provided on the main control 1-4030-SX01 Rev. L 2/18/84 X

b:ard to display motor current
( FSAR 7,3.1.1.7.a.3)

B.1-6
(11060)
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APPENDIX B-1 (Cont)

Control Systems (Cont)-

Acceptability
FSAR/ Licensing Coraftment Covered By Design Document / Requirement Yes No

Bearing temperatures for each punp and 1-4031-SX07 Rev. A 12/10/80 X

motor are sensed by thermocouples and
monitored by .the computer. . Motor stator
winding temperature is sensed by an RTD
and monitored by the computer.

~

(FSAR 7.3.1.1.7.a.4)

A main control board alam is annunciated 0-4030-SX09 Rev. F 2/10/84 X
,

whenever the transfer switch on the remote 4042-1SX08 Rev. C 12/28/84
shutdown panel is in the local position.
Placing the main control board control
switch in pull-to-lock provides a signal to
the ESF display system
(FSAR 7.3.1.1.7.a.5)

A control switch is provided on the main M-4042-1SX02 Rev. C 12/28/83 X

board for each (suction) valve. Limit
i switches on each valve will provide (suction)

. valve position indication on the main
control board
( FSAR 7. 3.1.1. 7.b )

Two switches are provided on the main M-4042-1SX12 Rev. C 12/28/83 X

centrol board for each cooling tower . H-4042-1SX13 Rev. C 12/28/83
fan, one for high speed and one for

..lew speed
(FSAR 7.3.1.1.7.h.1 )

B.1-7
-(11060)
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APPENDIX B-1 (Cont)

Control Systems (Cont)

Acceptability

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

A control and transfer switch are provided t!-4042-lSX12 Rev. C 12/28/83 X

for the fan low speed winding on the remote
shutdown panel. A local control alann is
annunciated at the main control board
whenever the transfer switch is placed
in the local position

( FSAR 7. 3.1.1. 7. h. 2 )
.

Contacts on each circuit breaker are used it-4042-ISX12 Rev. C 12/28/83 X

to prevent both high and low speed breakers H-4042-lSX13 Rev. C 12/28/83
from being closed at the same time
(FSAR 7.3.1.1.7.h.3)

The service water riser valve in the corres- M-42 Sht. 7 Rev. G 1/2/80 X

ponding cooling tower section must be fully H-4042-lSX12 Rev. C 12/28/83
open to start the fan 11-4042-ISX13 Rev. C 12/28/83
(FSAR 7.3.1.1.7.h.4)

Category I level controllers (suitches) are M-42 Sht. 6 Rev. V 4/4/84 X

provided in each ESW cooling tower basin. fi-4042-1SX08 Rev. C 12/28/84
In the event of low level in a cooling M-2042 Sht. 5 Rev. E 1/16/81
tower basin, the corresponding makeup Byron Station Unit 1 Instrument
pump is started Index (Blue) SX Rev. 34 Pg 12 3/30/84
(FSAR 9.2.5.5)

B .1 -0
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Control Systems (Cont)
17

Acceptability
FSAR/ Licensing Conmittment Covered By Design Document / Requirement Yes No

Annunciation is transmitted to the main M-4042-lSX08 Rev. C 12/28/83 X

centrol' room indicating " engine trouble" 0-4030-SX09 Rev. F 2/10/84
(shutdown) for each engine . 0 4030-SX23 Rev. F 12/9/83 ,

'

(FSAR 9.2.5.5) < .-,

,

A fail to start signal is also transinitted M-4042-lSX08 Rev. C 12/28/84 X

to the main control room if a diesel engine 0-4030-SX09 R$v. F 2/10/84
fails to start subsequent to receipt of 0-4030-SX23 Rev. F 12/9/83

'

, -

an automatic signal to start 0-4030-SX24 Rev. C 11/20/80 -

j
(FSAR 9.2.5.5)

'A Category I sensing element and temper- M-42 Sht. 7 Rev. G 1/2/80 . - - ' X

ature controller is provided for each M-42 Sht.1, Rev. S 12/23/82
cooling tower train for each unit. The ^ Byron Station Unit 1 Instrument
c:ntroller provides visual indication . 'Index (Blue) SX Page 13 Rev. 54
of temperature in the control room 3/30/84 -

(FSAR 9.2.5.5) -

The controller also maintains the cooling S&L instrument data sheet TS 21 Rev. G 1/27/84 X
'

; twater temperature between 500 and_.000F in
the basins by operating the bypass valves

j . .? y

*
.<

4
"

B .1 -9
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APPENDIX B-1 (Cont)

Equipment Qualification - Seismic

! Acceptability

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

Seismic Analysis of Pumps
(FSAR 3.9.3.2.1.1 )

Nozzle loads for the applicable Section 10.5 of Form 350-B, " Standard Specification for X

plant conditions must be applied Seismic Qualification".

Analysis of interaction between Section 10.6 of Form 350-B, " Standard Specification for X !

pump and motor is considered Seismic Qualification".

Fcr pumps having a natural Section 10.7 of Form 350-B, " Standard Specification for X

frequency greater than 33 Hz, Seismic Qualification".
static analysis is acceptable.
Fcr pumps with a natural fre-
quency less than 33 Hz, a dynamic
cr pseudodynamic analysis is
performed'

Seismic qualification of balance-of- Form 350-B " Standard Specification for Seismic Qualification" X

plant safety-related mechanical equip- 9/19/75
ment (testing or analysis)
(FSAR 3.9.2.2.2)

Seismic qualification of pumps and Form 350-B " Standard Specification for Seismic Qualification" X

motors (80P), reference IEEE-344-75 refers to latest revisions of IEEE standards listed in project"

(testing or analysis) purchase specification. IEEE-344 is referenced in purchase
( FSAR 3.9. 3. 2.1.1 ) specifications. The Component Qualification Division checklist

for seismic review indicates whether reports meet requirements
.

of 344-75.'

<
. B.1-10

| (11060)



;n g - - _7 c ,. ;-

*
y.,

g,
- \. g [' '

s
c,

'',d.s j. 'v , . _\g y

.g +R ''e*' '

, .
;*-

- 4 m ,1, % / ,j . {y
.

;

',|
~ W) q. f

'
* ** I* 'Lp \'4y ; 4,/ % :p? * $

.}
..

'
. _- ri , , . ,

x APPENDM 3-1 (Cont) } ', y { kj*,
- -

w ,-

,_f
,

.' [ A ,

'' #

'

G %,
,

't{ q j " g(' | '.' / >7 ,
/. ?y,

~. ;,;u - s , , ,

,5 h Equipment Qualification - _Sepmic (Cont) 'l'
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Acceptabilityt - C1'\ --

^,~

FSAR/ Licensing Commitment " Covered By DesigDcct; ment /Raquirement Y es_ . No
,

#(\ , %,- s
g,

Design loading combination for ASME < Forv 350-B "Standa-d Specification for Seismic Qualification" sX d7 V.
.C de Class 2 and 3 c eponents and \ Sactior. l.2.1 specifies the loadiaa combinatiops for,#;dfpsetar.d'!,,* \ ~) , ~ 'r

*
*

,.

* '

supports:(FSAR Table 3.9-5) faulted conditions. ' ; je-
v *

'

<

g: ; ;

Form 35C E " Standard Specification for Scismi Qualiffcati n" X '\IStress criteria for safety-related 3
ASE Class 2 and Class 3 vessels Sectjon 10.3 states,"The stress limits forsnonactive fluid fystem ,

* . M, .(Reference ASME III, Subsections NC equipment shall be~ as stated in the ASME BPYC Section III."
I-''3&'ND or Code Case 1607) 1 (Current revision per Form 350-8. ) 4

w . , (r(FSAR Table 3.9-6) ? 4 ' 17. Q '

, **

-i ,,/ ~) % |:,, T T_ ; V ,w _ ,
' m

. Stress criteria for ASME Class 2''arrd' Form 350-2 "Stan<ird Specliiic'attor. Jar Seismic Qualificatiorf
. , -

X.

Class 3 inactive pumps and pump '54p 'I Section 70.3 sta6:s "The stress nd% for Wactive fluid Jystem '

ports (Reference ASME. III, Subsec- eqaPoment shall be'as stat 6d frCdc ACE's7iO:.'Section III." '

tions NC a ND or Code Case 1607) (Cturent revision per, Fom 350-3.4 '' s % /. , ,
' ' '

'
sss L ' t ' ' ' ' ^*'

, i /y''

(FSAR Table?3.9 M, '
g a p. '

Design criteria'for ' active pumps and Form 350-B, Section 10.3.2, " Stress Limits for Active F3uid, System X v,*

pump supports (FSNIT:blg 3.9-8F Equipment",. lists stress limits for upset and fauRed c9nditions. x.,

- A5c ,y<* Upset stress limits reference ASME Section 2I1; Faul ted5
- ,

Note: Stress limits-specified are , , stress limits are held to emergency cond}t3on stress levels
more restrictive than'the ASME III hisspecified in FSAR. '

. s.

J l Tlimits to provide assurance ofJopere- 1
' 3 &' ;' g ..bility. '

Stress criteria for safety-related Form 350-B " Star.dard Specification for S41saic Qda'lification". X

ASME Code Class 2 and Class 3 inactive Section 10.3 states,'"The stress limits for nonactive fluid system
B0P valves (Reference ASME III, Sub- equipment shall be as stated in the ASME BPVC Section III."
s:ctions NC and ND or Code Case 1635) (Current revision per Form 350-B.)
-(FSAR Table 3.9-9)

B.l.11
(11060)
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APPENDIX B-1 (Cont)

Equipment Qualification - Seismic (Cont)

Acceptability

- FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

BOP design criteria for active valves Form 350-B, Section 10.3.2, " Stress Limits for Active Fluid System X

(Reference ASME III Subsections NC3500 Equipment", lists stress limits for upset and faulted conditions.
and ND3500) (FSAR Table 3.9-10) Upset stress limits reference ASME.Section III. Faulted stress

limits are held to emergency condition stress levels specified
in FSAR.

'

Applicant will comply with Purchase Spec. F/L 2884 attachment "E" (Limitorque motor X

IEEE-382-1972 " Trial 'Use Guide for operator) references IEEE-382-72.
the Type-Test of Class 1 Electric

.

Valve Operators for Nuclear Power
Generating Stations".'

(FSAR A1.73-1. - Reg. Guide 1.73)

,

1

4

.

B.1-12~

(1106o)
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APPENDIX B-1 (Cont)

Mechanical - Process

..

Acceptab111ty

-FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No
3

Two full-capacity coolers for each piece of P&ID M-42 Sh 1, Rev. S X

essential. equipment are available in each P&ID M-42 Sh 3, Rev. AC
unit (FSAR Table 9.2-2) P&ID M-42 Sh 4, Rev. AC

P&ID M-42 Sh 5, Rev. T
P&ID M-42 Sh 6, Rev. V

'

P&ID M-42 Sh 7, Rev. G
P&ID M-42 Sh 8, Rev. D
S&L Design Criteria, DC-SX-01-BB, Rev. 3

System satisfies single-failure criteria P&ID M-42 Sh 1, Rev. S X

since all ~its components are multiple and P&ID M-42 Sh 2, Rev. Y
redundant. (FSAR 9.2.1.2.3) P&ID M-42 Sh 3, Rev. AC'

P&ID M-42 Sh 4, Rev. AC
P&ID M-42 Sh 5, Rev. T
P&ID M-42 Sh 6 Rev. V
P&ID M-42 Sh 7, Rev. G
P&ID M-42 Sh 8, Rev. D;

S&L Design Criteria, DC-SX-01-BB, Rev. 3
;

i- Leak detection is provided by means of flow ; AID M-42, Sh 1, Rev S X'

and pressure drop instrumentation and by P&ID M-42, Sh 2, Rev. Y
leak detection sumps.in auxiliary building P&ID M-42, Sh 3,' Rev AC
basement. ( FSAR 9.2.1.2.4) P&ID M-42, Sh 4, Rev AC

P&ID M-42, Sh 5, Rev T
P&ID M-42, Sh 19, (FSAR Fig.11.2-20)
P&ID M-42, Sh 28, (FSAR Fig.11.2-27)'

B.1-14
(11060)
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APPENDIX B-1 (Cont)

Hechanical - Process (Cont)
'Acceptability

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

Emergency power is available to each ESW pump P&ID M-42, Sh 1, Rev. S X

from its respective ESF bus. (FSAR 9.2.1.2.2) One line diagram 6E-1-4001A, Rev. D
Scheme diagram 1-4030 SX01, Rev. J
Scheme diagram 1-4030 SX02, Rev. J

Pump suction supply is from basin located at S&L Calc No. SX-2-76, Rev.1 X

grade level of cooling towers. Pumps are 70 Outdoor Piping Dwg. No:
feet below grade in lowest area of auxiliary M-900, Sh 8, Rev. U
building. Each pump has 81 feet of available M-900, Sh 9, Rev. N
NPSH based on minimum basin water level and Aux. Bldg. Piping Plan Elev. 330'-0",

,

21 feet of friction loss in supply line. The M-206, Sheet 1, Rev. N,

81 feet NPSH meets the 32 feet required by S&L Spec F-2758A, Amendment 2, 6/2/83
pumps at design capacity. (FSAR 9.2.1.2.3)

ESW system, including supply lines, punps, S&L Spec F-2758A, Amendment 2, 6/2/83 X

and return lines is designated Safety Class 1, S&L Spec F-2749, Amendment 1, 6/15/83
Quality Group C (FSAR 9.2.1.2.3) S&L Design Criteria, DC-SX-01-BB, Rev. 3

P&ID M-42, Sh 1, Rev. S
P&ID M-42, Sh 2, Rev. Y
P&ID M-42, Sh 3, Rev. AC

; P&ID M-42, Sh 4, Rev. AC
P&ID H-42, Sh 5, Rev. T
P&ID M-42, Sh 6, Rev. V
P&ID M-42, Sh 7, Rev. G

B.1-15
(11060)
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APPENDIX B-1 (Cont)
>

Mechanical - Process (Cont)
^

!
. .

Covered By Design Document / Requirement Yes No
Acceptab111ty

FSAR/ Licensing Commitment

Each loop inieach unit.is supplied by a S&L Spec F-2758A, Amendment 2, 6/2/83
single pump rated at 24,000 gpm at 180 Bingham-Willamette Pump Performance Curve No.
feet.TDH ( FSAR 9. 2.1. 2. 2) 35484, 6/27/78 X

P&ID M-42 Sh 1, Rev S

Discharges from each loop are separate P&ID M-42 Sh 2, Rev. Y
and fed to two separate'and redundant return P&ID M-42 Sh 7 Rev. G X

L lines to the cooling towers '(FSAR 9.2.1.2.2) Piping Arrangement Dwg:
M-900 Sh 1A Rev AC r

M-900 Sh IC Rev AH

Each of the two pumps in a given unit takes P&ID H-42 Sh 1, Rev. S X

-suction from a separate supply line running P&ID H-42 Sh 6, Rev. V
.

from the cooling-towers to the auxiliary Piping Arrangement Dwg: i

I building _(FSAR 9.2.1.2.2) M-900 Sh 1A Rev AC
M-900 Sh IC Rev AH

,

Radiation monitors are provided to detect P&ID M-42, Sh 3, Rev AC X

inleakage of radioactive material .P&ID M-42, Sh 5, Rev T
( FS AR 9. 2.1. 2.4);

The crosstie header valves on the discharge P&ID M-42 Sh 1, Rev. S X

of each psfr of ESW pumps are powered from ' Scheme diagram 1-4030 SX13, Rev. C
'

separate ESF buses (FSAR 9.2.1.2.2)

B.1-16
.(11060)
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1

Mechanical - Process (Cont)'

Acceptability-

i FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

l' The suction line valves are each assigned to P&ID M-42 Sh 1, Rev. S
.

X

the same ESF bus as the associated pump Scheme diagram 1-4030 SX05, Rev. C
(FSAR 9.2.1.2.2)

System is treated periodically to control Design Criteria, DC-SX-01-BB, Rev. 3 X

organic slime buildup (FSAR 9.2.1.2.5) P&ID M-42 Sh 1, Rev. S ,
'

P&ID M-42 Sh 6, Rev. V
P&ID M-42 Sh 8 Rev. D

Only essential heat loads.are rejected Drawing M-42 (Sh 1-Rev S, Sh 2-Rev Y, Sh 3-Rev AC, X'

to the cooling towers during normal or. Sh 4-Rev AC, Sh 5 - Rev T, Sh 6-Rev V, Sh 7-Rey S
cuergency operation (FSAR 9.2.5.1) and Sh 8-Rev D)1

System diagram is provided as FSAR Drawing M-42 (Sh 1-8, revision as noted above) X

Figure 9.2-2 (FSAR 9.2.5.2)

Each cooling tower is supplied by a separate Drawing M-42 (Sh 6-Rev V) X

makeup train consisting of a pump and supply
line (FSAR 9.2.5.2)

Deep well' system is available as a ' Dwg M-83 (Sh 1-Rev D) X 1

lSeismic Category II, Quality Group D
makeup system (FSAR 9.2.5.2),

.

|
,
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Mechanical - Process (Cont)

Acceptability

FSAR/ Licensing Connianent Covered By Design Document / Requirement Yes No

Onsite well system is not effected by a FSAR Table 2.4-12 and FSAR Figure 2.4-24, providing X

flood more severe than the combined event the defined flood levels and showing the deep well
flood (FSAR 9.2.5.2) locations and elevations

Blowdown system for the towers is non-essential Dwg M-42 (Sh 7-Rev G) X

and is Seismic Category II (FSAR 9.2.5.2)

Failure of Oregon Dan, concurrent with low SER 2.4.8 accepts the hydrology presented in X

river discharge results in a Rock River FSAR 2.4.8
elevation of 664 ft ms1 (FSAR 9.2.5.3)

A Category I temperature controller is pro- Dwg. M-4042-18x10-Rev C X

' vided to activate each of two bypass valves Instrument Index, Byron Station Unit 1 (Blue),
per tower (FSAR 9.2.5.3) Rev 54 dated 3/30/84

Bypass valves open at 50* and close at 80* F S&L Instrument Data Sheet TS21, Rev. G X

(FSAR 9.2.5.3)

The average wind speed across the tower basin is FSAR Chapter 2.3 Heteorological Data X

10.7 mph (FSAR 9.2.5.3)

A 4.2 mph wind speed results from use of the Specification F-2848 Amendment 2 (2/9/79) X

half-speed fans (FSAR 9.2.5.3)

There are four cells per tower, each rated at Specification F-2848 Amendment 2 (2/9/79) M

13,000 gpm with a 98'F cold water supply temp,
a 138'F post-accident return temp and a 78'F
wet bulb (FSAR 9.2.5.3)

i

B.1-18
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'"

Mechanical - Process (Cont)

Acceptability
'

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

Assuming loss of one tower, the second tower Specification F-2848 Amendment 2 (2/9/79), and X

can lose one cell and still provide adequate Memo: B. H. Yee to J. C. Lavallee dated 3/18/75,
.

, cooling for one unit undergoing post LOCA file MAD 75-081
'~ cooldown a the other unit undergoing hot
: shutdown (FSAR 9.2.5.3)

Table 9.2.-6 shows heat loads refacted to Memo: B. H. Yee to J. C. Lavallee dated 3/18/75, X

the tower for the unit undergoing post-LOCA file MAD 75-081'

cooldown (FSAR 9.2.5.3)

Figure 9.2-5 shows the energy input to Memo: B. H. Yee to J. C. Lavallee dated 3/18/75, X

the containment vs. time (FSAR 9.2.5.3) file MAD 75-081;
, .

! Figure 9.2-6 shows the heat removal rate Memo: B. H. Yee to J. C. Lavallee dated 3/18/75, X
4 vs. time for one reactor containment fan file MAD 75-081

cooler and one RHR heater (FSAR 9.2.5.3)

Figure 9.2-7. shows the LOCA and cold Memo: B. H. Yee to J. C. Lavallee dated 3/18/75, X |
shutdown heat rejection rate.to the file MAD 75-081
essential service. water system
(FSAR 9.2.5.3)

Worst case 3 hr meteorology is 76*F- wet bulb, SER 2.4.8 accepts the meteorological data presented X

110*F dry. bulb (FSAR 9.2.5.3) in FSAR 2.4.8

. orst case 24 hr meteorology is 73*F average SER 2.4.8 accepts the meteorological data presented XW
wet bulb, and 90.5*F average dry bulb in FSAR 2.4.8
(FSAR 9.2.5.3)

.

i
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,

Mechanical - Process (Cont)

Acceptabili ty!
.

Covered By Design Document / Requirement Yes NoFSAR/ Licensing Commitment

- Based on above meteorology,10.4 gpm of flemo: B. H. Yee to J. C. Lava 11ee dated 3/18/75, X

drift losses,1000 ppm o TDS and continuous file MAD 75-081
heat rejection of 580x10{ Btu /hr post-LOCA:

24 hr 3 hr

Evap rate, gpm 970.4 1092.4
Blowdown rate, gpm 564.8 636.0
Makeup rate, gpm 1545.6 1738.8

i . (FSAR 9.2.5.3)

Worst case heat transfer to atmosphere of Memo: B. H. Yee to J. C. Lava 11ee dated 3/18/75, X

82*F wet bulb (3 hrs) results in a cold file' MAD 75-081
water outlet temp of.94.g*F at a heat
rejection rate of 580x10 based on predicted4

tower perfomance (FSAR 9.2.5.3)

SX makeup pumps can be started manually from M-4042-1SX08, Rev. C X

the control room, or locally at the river 0-4030-SX09, Rev. F
screenhouse, or automatically via level 0-4030-SX23, Rev. F
controls in the cooling tower. basins 0-4030-SX30, Rev. C
(FSAR 9.2.5.3)

Category I level controllers are provided M-42 (Sheet 6, Rev. V), M-4042-1SX08, Rev. C, X

in each essential service water cooling M-2042 (Sheet 5, Rev. E) and Byron Station Unit 1
tower basin (FSAR 9.2.5.5) Instrument Index (Blue), SX, Rev. 34, page 12

4

.

8.1-20
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Mechanical - Process (Cont) .

Acceptabili ty

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

The SX makeup pump is automatically started Dwg it-4042-ISX08 Rev C X

upon low level in the corresponding tower
basin (FSAR 9.2.5.5)

Ltcal alarms and shutdown equipment in the SX 0-4030-SX24, Rev. C X

makeup pump diesel drivers are provided for: 0-4030-SX09, Rev. F
- High cooling water temp in closed cooling

water system
- Low lubricating oil pressure
- Engine overspeed

( FSAR 9.2.5.5)

Annureciation is transmitted to CR indicating M-4042-1SXO8, Rev. C X

" engine trouble" for each SX makeup pump diesel 0-4030-SX09, Rev. F
cngine (FSAR 9.2.5.5) 0-4030-SX23, Rev. F

B.1 -21

(11060)
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Mechanical - Stress

Acceptability

FSAR/ Licensing Consnitment Covered By Design Document / Requirement Yes No

Loading combinations, design transients, and S&L document " Piping Design Spec for Indoor Essential X

stress limits Service Water System" Document No. DS-SX-01-BB, Rev.' 4
( FSAR 3.9.3.1 )

B.1-22
(11060)
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Piping Engineering

Acceptabi li ty

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

System is Safety Category I/ Quality Group C S&L P& ids X

(FSAR 9.2.1.2.3) M-42 Sheets 1-7

Mech. Dept S&L piping line list, page 147
(Rev. not shown)

Design basis Max terp 189'F Mech. Dept. S&L piping line list, page 147 X

iDesign Spec DS/SX-01/BB Rev. 4)
Art. 403)

Design pressure 125 psig-pump shut Pump curve Bingham-Willamette #35437
cff head 115 psig4

Piping materials (Not in FSAR) S&L piping design, Table 105BB Rev. E,1.1 & 1.2 X

1/28/77

Piping joints (Not in FSAR) S&L Piping Design
Table 105BB Rev. E 1/28/77
Type of fabrication X

Relief valves Piping design spec DS-SX-01-8B Rev. 4 X

(none) 12/22/83

All valve bodies B/W-Carbon steel- S&L piping design Table 105BB Rev. E X

stellite or stainless steel trim
(Not in FSAR)

B.1-23
(11060)
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DESIGN ADEQUACY

Civil / Structural

Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

River Screenhouse

Structural steel AISC Manual, Structural Calculation 2.1.1.14, structural X

design, Calculation design criteria . steel framing included revised
2.1.1.14 response spectra and loads due

to the increased responses as a
result of NRC Q130.9 & 130.9A.

Substructure Calc. ACI 318.71, Structural Calculation 2.1.2.7, page 18 X

2.1. 2. 7 design criteria indicates that OBE loads are not
considered with the screenhouse
partially dewatered. However, since
the water level drops down only during
building maintenance and the system will
not be in operation, the calculation
assumption is reasonable.

Substructure Calc. Structural design cri- Calc. 2.1.2.7, Rev. O, considers the X

2.1. 2, Rev. O teria dynamic water pressure effects of
Dynamic water pressure the vertical earthquake component.

The formular given on page 12-6 of
the structural design criteria were
used in the calculations and are
acceptable based on information given
in References 83 and 84, Sec. 2.5.7
of the FSAR.

B.2-1
(11010)
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APPENDIX B-2 (Cont)

Civil / Structural (Cont)
.

Areas Reviewed AcceptaDii1 Ey
For Adequacy - Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

' River Screenhouse (Cont)

Check a sample of ' AISC Handbook Eighth Ed. Calc. 2.1.1.6, pg 5. Our indepen- X
'

; fillet welds design dent check of fillet weld shear bar
to plate for ccmbined shear force &
bending indicated a 10% overstress
which was detemined to be within
acceptable range.

Structural steel de- Structural design cri- Calc. 2.1.1.16, page 2 infers underdesigned X

sign of floor beams ..teria,.AISC Handbook condition, but this is misleading.

c The revised cross sections are included
; in Calc. 2.1.1.17, pg. 6, Rev. 2.
i. .

;- ~ Horizontal steel The stresses.and strains of Calc. No. 2.1.1.2 dated 1/27/77
bracing members . structural steel are limit-i

| at el. 744-4, ed to those specified in Design of horizontal steel bracing X !
'

716-0, 702-0 and AISC specification. members is reviewed. The forces in;

699-6 the bracing members are computed andc
flo overstress is allowed for '2L3x3x14 are provided for all brac-'

severe environmental load ing members. It is verified to be
combination. The allowable adequate by independent calculation.
-loads are increased to 1.6
times the AISC allowable but i

not more than 0.95 times the
'

steel yield strength for

.
abnomal, extreme environmental,

'
i

|

|

! B.2-2
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APPENDIX B-2 (Cont)

Civil / Structural (Cont)

AcceptabilityAreas Reviewed .

Procedures / Documents Reviewed and Comments Yes NoFcr Adequacy Acceptance Criteria
.

River Screenhouse (Cont) .

Horizontal...(Cont) abnonnal/ severe environ-.

mental and abnormal / extreme
environmental load combina-

; tions.

The steel yield strength can be
: actual average material yield

strength based on mill certiff-
cation.

Design of column Same as in previous item Calc. No. 2.1.1.14, page 255, dated 2/24/82. X

base plate Bending stress in the base plate
for column A-1 seems to exceed the consnitted
allowabic of (0.95 Fy) = 40.2 ksi.
Our independent calculations
indicate that a thicker base plate

i is required.

Design of concrete The allowable stresses and Portions of Calculations X

structures, walls, strains of various struc- 2.1.2.1 thru 2.1.2.12 are.

i slabs and mat tural components are based reviewed. The design is
' foundation on the ultimate strength found to be generally ade-

design ~ provisions in quate
ACI-318.

4

B.2-3
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Civil / Structural (Cont)

Areas Reviewed Acceptabili ty

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

River Screenhouse (Cont)

Factor of safety Factor of safety shall be Calc. No. 2.1.2.1 dated 12/14/76
- against flotation 1.1 minimum.
cverturning and Factor of safety against flotation X

sliding overturning and sliding under
various loading condition is in
excess of 1.2.

,

Stability of Subsurface
n-'d Slope

River screenhouse,
makeup line & deep wells

Envelopes of three FSAR 2.5.4.8.3.4, Calculations related to NRC Question X

certhquakes to study Minimum factor of safety 241.4 & response presented in the
liquefaction effects specified below foundation SER, Q241.4-1

level is 1.7.

Expansion Ancnors

Refer to Appendix A-1 (expansion anchors) X

B.2-4
(11010)
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Civil /Stru,tural (Cont)

Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Buried Essential Service Water Piping -
Makeup lines 12" and 48" dia.

Pipe stresses ASE Section III EMD File 033898 Appendix A indicates that X

due to OBE shear wave velocities were assumed higher
and SSE than the test data, resulting in pipe stress

reduction of factor of safety by 10% but it is

Soil / structure negligible since the lowest FS = 4.5.
interaction -
liquefaction
potential

Groundwater level should A system of four observation wells was X

be below El. 840 ft (msl) installed indicating levels below
El 809 ft.

|

4
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Control Systems

Areas Reviewed Acceptab111 ty

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Seismic instrument ASME B&PV Section III Procedure / calculation EMD X

tube span calculation Article NC-3650 015140, Rev. 4
Calc. EMD 015139, Rev. O
Calc. EW 030898, Rev. 0 ,

ICalc. E2 030653, Rev. O
Calc. D10 019583, Rev. O
Calc. DID 042097, Rev. 0 (

!
i
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Equipment Qualification-Seismic

Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Qdalification report IEEE-344-1975 CQD File 012090 Rev. 0 X

temperature switch Purch. Spec. F/L 2906 CQD file 012462 Rev. O
supplier - United Wyle Report f 17619-1
Electric. (Inst. f's
OTS-SX090 through
-SXO93)

Qualification report IEEE-344-1975 EMD File 013705 X

ESW cooling tower fan Purch. Spec. F/L 2848 END File 'J14044
motor
Supplier - Reliance
Electric

Qualification report IEEE-344-1975 EMD File 019783, Wyle Report X

200 hp water make-up Purch. Spec. F/L 2891 # 44490-1 (Note - Revised 1982
pump drive and control river screenhouse spectra were
panel considered. )
Supplier - Stewart &
Stevenson Services

Qualification report IEEE-344-1975 CQD File 006450 Rev. 0 X

Limitorque motor IEEE-382-1972
operators - generic Pr rch. Specs. F/L .2718,
qualification 2794, 2884

B.2-7
(11010)
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Mechanical - Process

"Acceptabili tyAreas Reviewed
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Canments Yes No

System redundancy to All essential components Design Criteria DC-SX-01-BB Rev. 3 and FSAR X

satisfy single-failure are multiple and redun- Table 9.2-1 (Amendment 43) have been reviewed and
dant compared to P&ID M-42 Sh 1 to 8 for general com-

pleteness and consistency in meeting the component
redundancy requirement. . Safety Category I Class C
components in the ESW system are redundant as re-
flected in P&ID H-42 except as follows:

a) P&ID M-42 Sh 2, Rev. Y. The redundant CCW heat !

exchanger is actually on standby which is a backup !
to both Units 1 and 2. If ESW train A failed during I

l

a LOCA or LOP / shutdown, the backup CCW HX will be
re-aligned to ESW train B, thus, meeting the redundan-
cy requirement.

l b) P&ID H-42, Sh. 3 Rev. AC- Train A provides cool-
ing to the motor-driven AFW pump cooler unit while

j train B provides cooling to the engine-driven AFW
pump unit. This arrangement of redundancy meets
the commitment.

c) P&ID H-42 Sh 3, Rev. AC - The primary containment
refrigeration unit, although redundant, is not a
safety-related component and is isolated (Logic
diagram H-042-1SX06 Rev. C) during LOCA/ LOP.
This is only needed during normal operation as
indicated in FSAR Table 9.2-1.

i

B.2-8
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Mechanical -Process (Cont)

Areas Reviewed Acceptability

Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

d) P&ID N-42 Sh 4, Rev. AC - Positive displacement
charging pump cubicle cooler is only connected to -

train A. However, this is only needed during normal
operation as shown in FSAR Table 9.2-1. This can
also be cooled by train B via interties during normal
mode. During LOCA/ LOP, the redundant centrifugal
charging pumps start upon receipt of a safety injection
signal.

e) P&ID M-42 Sh 4, Rev. AC-Spent fuel pit pump cubicle
coolers are connected to train B. Like the other
cubicle coolers, this can also be cooled by train A
via interties during normal operation. As shown in
FSAR Figure 9.1-8 (P&ID H-63), Amendment 37,
and para. 9.1.3.2, Amendment 43, the Safety
Category I spent fuel pool cooling system consists
of two complete trains, one per unit. Each
train is designed to service the spent fuel pool.
The system is not directly associated with either plant
start-up, normal operation or shutdown but is operated
when there is a need to cool, clarify or purify the
pool water. Thus, although there is no redundancy within
the unit, there is a 100% redundancy in relation to the
o ther" unit.

B.2-9'
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Mechanical - Process (Cont)

Areas Reviewed Acceptability
Fcr Adequacy - Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Each ESW pump per loop The specified capacity and .(a) P&ID H-42-Sh 1, Rev. S, reflects single pump X

is rated at 24,000 gpm TDH should be adequate to per loop arrangement.
at 180 feet TDH support the system re-

quirement (b) Bingham-Willamette pump performance curve
No. 35484 (6/27/78) demonstrates the specified
capacity and TDH of the pump.

(c) Design Criteria DC-SX-01-BB, Rev. 3 and Spec
F-2758A, Amendment 2, 6/2/83 specifies pump rating
at 24,000 gpm at 180 feet TDH. Pump adequacy has
been confirmed in the pre-operational test
No. 2.76.10, ESW, Rev. 2.

. Discharges from each Separation of loops should (a) Separate discharge line arrangement is re- X

ESW loop are separate be demonstrated flected in Drawings M-900 Sh. l A, Rev. AC and
with redundant return- Sh.1C, Rev. AH as well as P&ID M-42 Sh. 2, Rev. Y

- I f nes to the cooling and Sh. 7 Rev. G.
system

(b) Interties between the two loops downstream of
the ESW pumps are provided with double isolation
valves, thus meeting the separation criteria.
(Note that each of the discharge headers going to
the cooling tower is also beina shared by the
corresponding loop from Unit 2).

Each ESW pump in a Separate suction lines (a) P&ID H-42 Sh.1 Rev. S and Sh. 6 Rev. V reflect X

given unit takes suc- should be demonstrated the separate suction line arrangement.
tion from a separate
. supply line from the (b) Piping arrangement Dwg H-900, Sh. lA, Rev. AC and
cooling tower.to the Sh.1C Rev. AH also reflect this arrangement.
auxiliary building

'B.2-10
(11010)
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Ikchanical - Process (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Each ESW pump per loop The specified capacity and (a) P&ID M-42-Sh 1, Rev. S, reflects single pump X

is rated at 24,000 gpm TDH should be adequate to per loop arrangement.
at 180 feet TDH support the system re-

quirement (b) Bingham-Willamette pump performance curve
No. 35484 (6/27/78) demonstrates the specified
capacity and TDH of the pump.

(c) Design Criteria DC-SX-01-BB, Rev. 3 and Spec
F-2758A, Amendment 2, 6/2/83 specifies pump rating
at 24,000 gpm at 180 feet TDH. Pump adequacy has
been confinned in the pre-operational test
No. 2.76.10, ESW, Rev. 2.

Discharges from each Separation of loops should (a) Separate discharge line arrangement is re- X

ESW loop are separate be demonstrated flected in Drawings 11-900 Sh.1 A, Rev. AC and
with redundant return Sh.10, Rev. AH as well as P&ID M-42 Sh. 2, Rev. Y
lines to the cooling and Sh. 7 Rev. G.
system

(b) Interties between the two loops downstream of
the ESW pumps are provided with double isolation
valves, thus meeting the separation criteria.
(Note that each of the discharge headers going to
the cooling tower is also being shared by the
corresponding loop from Unit 2).

Each ESW pump in a Separate suction lines (a) P&ID M-42 Sh.1 Rev. S and Sh. 6 Rev. V reflect X

given unit takes suc- should be demonstrated the separate suction line arrangement.
tion from a separate
supply line from the (b) Piping arrangement Dwg 11-900 Sh. l A, Rev. AC and
cooling tower to the Sh.1C Rev. AH also reflect this arrangement.
auxiliary building

B. 2-10
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Mechanical - Process (Cont)

Areas Reviewed Acceptability

- Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

(c) P&ID M-42, Sh.1 shows the branching of each suction
header to the corresponding Units 1 and 2 ESW pumps.

ESW pump suction supply NPSH available should meet (a) Piping drawings' M-900, Sh. 8, Rev. U and Sh. 9, X

from the cooling tower or exceed the 32 feet NPSH Rev. N, and ti-206 Sh.1, Rev N, indicate the rela-
basin to the pump lo- required tive location of the suction inlet at the cooling

cated at auxiliary tower and the ESW pumps at El 330'0"
building provides the
required NPSH (b) S4L Calc. No. SX-2-76, . Rev.1, estimated the

available NPSH = 84.43 ft which sufficiently
exceeds the required NPSH of 32 ft at rated con-
dition.

(c) Bingham-Willamette pump performance Curve No.
35484, 6/27/78, confirms the required NPSH to be
32 feet at rated capacity (40 feet at 31,000 gpm)

(d) S&L Spec F-2758A, Amendment 2, 6/2/83, spect-
fied minimum available NPSH = 40 feet. For pro-
curement purposes, this value is acceptable pro-
vided the vendor accepted it. In this case the
vendor, Bingham-Willamette, required 32 feet NPSH
at rated capacity.

B. 2-11
(11010)
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Mechanical-Stress

Areas Reviewed Acceptabili ty

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Loading combinations, Loading combinations meet Stress calculation report ISX-16, Rev. 04F0 has complied X
design transients and the stress limits speci- with the load combinations and stress limits set by the
stress limits fied in FSAR 3.9.3.1 FSAR connitments

Piping design specifica- To meet the requirements The piping design specification for indoor ESW system, X

tion of NA-3250, ASME Section DS-SX-01-BB, Rev. 4 is in accordance with the require-
III Code ments of the ASME Code.

Calculation of ESW Stress Calculation ISX-16, Rev. 04F0
piping system

- Code compliance 1974 ASME Code through Stress calculation has complied with the Code require- X

Summer 1975 Addenda ments.

- Seismic modeling of Adequacy of modeling Proper modeling is used for mass point spacing X

piping techniques for mass Decoupling practice based on the run to branch pipe :

point spacing based on moment of inertia ratio greater than 7 is acceptable.
"

the cut-off frequency of
33 Hz. Coupled analysis

-for run to branch pipe
i moment of inertia ratio
! less than 10.

| - ASME Code stress ASME Code, Section III, The calculation report includes a summary of all the X

| allowables Subsection NC-3600. loading conditions for the piping and piping components.
The stress results comply with the Code requirements.

- Pipe support design Adequate data for the Pipe support design loads and displacements summary is X
;

| loads and displace- design of pipe supports provided in the calculation report.
' ments

B.2-12
(11010)
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Mechanical-Stress (Con'tP ! '

y', ,- I ? -?>

' Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria - Procedures / Documents Reviewed and Comments Yes- No'

f
O

- ,r.

C,Seishic response e input spe'ctra for The stress calculations report ISX-16, Rev. 04F0 was . X
- ' spectra._ the analysis should con- reviewed for the use of appropriate spectra identified

.s -
form to the response in '" Response Spectra Design Criteria" DC-ST-04-BB,- ?'

*" s spectra design criteria. . Rev. 2 and " Lesson Pl an", EMD-TP-2, Rev. 4. These !
spectra curves were ....lewed and found to be in ),

(- .
agreement with the input spectra used in the
analysis except for the SSE N-S direction where the

<e~e analysis used a more conservative spectrum. |
|'
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= . -

..
- ''

.' J ;
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APPENDIX B-2 (Cont)

Piping Engineering

Areas Reviewed Acceptabili ty

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Piping

Codes & standards ASME Sec. III, B&PV Code Design Spec. DS-SX-01-BB, X

1974 Addenda Summer of 1975 Rev. 4, Art. 301 & 302 & 303

C de cases Reg. Guides 1.84 & 1.85 Design Spec. DS-SX-01-BB, Rev. 4, X

Art. 303; Spec F/L 2741 - F/L 2739

Materials Piping design tables- Design Spec. DS-SX-01-BB, Rev. 4, X

F/L 2741 Art. 503 8 design tables

Wall thickness Press / temp regats 10588 & 1505BB-Tables & Art. 402 X

ilatl stress regats of Design Spec. DS-SX-01-BB, Rev. 4

Fittings F/L2741-Lgr than 2" Tables 10588 & Art. 402 of X

F/L 2739 2" & under Design Spec. DS-SX-01-BB, Rev.4

Fabrication F/L2741 - Lgr than 2" F/L 2741, F/L 2739, Design Spec. X

F/L2739 - 2" & under DS-SX 01-B8, Rev. 4

Overpressure protection ASME Sec. III,1974 & Design Spec. DS-SX-01-BB, Rev. 4 X

Summer 1975 Addenda Div8

Inspection / stamping ASME Sec. III,1974 & Design Spec. DS-SX-01-BB, Rev. 4, X

Summer 1975 Addenda Art. 305

Rydrotest regmt. ASME Sec. III 1974 & Design Spec. DS-SX-01-BB Rev. 4 X

Summer 1975 Addenda

C:de data report ASME Sec. III,1974 & See Inspection / stamping X

Summer 1975 Addenda
Note: All piping components are carbon steel

B.2-14
(11010)
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APPEllDIX B-2 (Cont)
.

4

Piping Engineering (Cont)
.

Areas Reviewed Acceptability
For Adequac/ Acceptance Criteria Procedures / Documents Reviewed and Connents Yes No

Line Valves * s

(*Does not apply to control, safety or relief valves)

C: des & standards ASE III B&PY Code-1974, Design Spec. F-2718-01, Art 108.1 X

Addenda Summer of 1975 &
ANSI B16.5

Ccde cases Reg. guides 1.84 & 1.85 Design Spec. F-2718-01, Art 108.1 X

Materials (pressure boundary) ASE III B&PV Code 1974 & Piping Design Tables 105BB & 150588 X

Summer 1975 Addenda flo te: S&L Response to FSAR Question
i 110.57 states that disc is not pres-

sure boundary '

Ctnstruction rqmts. ASE III B&PV Code 1974 & Design Spec. F-2718-01, Art. 301 &
Summer 1975 Addenda Art. -110.11 Requirements & Art. 301.6

Hydrotesting ASE III B&PV Code 1974 & Design Spec. F2718-01, Art. Il0.11g X

Sunner 1975 Addenda

C:de data reports ASIE III B&PV Code 1974 & Design Spec. F2718-01, Art.110.10 X

Sunner 1975 Addenda

Stress reports ASE III B&PY Code 1974 & Design Spec. F-2718, Art.110.10. X

Summer 1975 Addenda

B. 2-15
(11010)
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APPEhDIX b-2 (Cont)

Piping Engineering (Cont)

Areas keviewed AcceptabfTTEy -
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Containment penetrations
i

Ccdes a standards ASME III B&PV Code-1974 Design Spec. F-2787 (6-23-83) Art.108 X

& Art. 303

Code cases Reg. Guides 1.84 & 1.85 Design Spec. F-2787 (6/23/33) X

Art.108-Dwg. M-197
, ..

. .

ASME III B&PV Code 1974 Design Spec. F-2787 (6-23-83) XMaterials
Art. 304 - Dwg. M-197

Construction rqmts. ASME III B&PV Code 1974 Design Spec F-2787 (6/23/83) X

Art.110.10-111.3 & Dwg. M-197

Code data reports ASME III B&PV Code 1974 Design Spec F-2787 (6/23/83) X

Art.111. 3(a)

Penetration _ type / class ASME III B&PV Code Class Design Spec F-2787 (6/23/83) X

2 & MC Art. 111.3(a)
.

' Stress report ASME III B&PV Code Design spec F-2787 (6/23/83) X r

1974 Art.111.3(a) !

Data report' ASME III B&PV Code Design Spec F-2788 (6/23/83) X

1974 Art.111.3 (d)2
|-

|

|

,
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APPENDIX B-2 (Cont)

.

Plant Design

Areas Reviewed Acceptabili ty

For Adequacy Acceptance Criteria Procedures /Dacuments Reviewed and Comments Yes No

SX System Inside Containment
- Pipe Whip
M-155 Sh.1 of 2 Rev. L

Li ne No.

1 SX 07EA-14" Line not damaged Reviewed high energy line IMS0!AA-30.25" &
1 SX 07EB-14" IRS 01AD-30.25" for pipe whip effects on SX
1 SX 08AA-10" system. Figure 3.6-32 in FSAR Sect. 3.6 shows
1 SX 08Cil-4" break & restraint locations for IMSOIAD-30.25"
1 SX 07EB-14"
1 SX 07CA-10" Break No. Code *
1 SX 07AN-4" C-9 (P-8) X

1 SX 06GN-4" C-9X B (P-11) X

1 SX 07BA-10" C-11 B (P-11) X

C-12 B (P-15, P-10) X

C-15 B (P-10) X

C-16 B (P-14) X

C-16A (P-14) X

* Codes For Review of Documents
A. Pipe whip poses no danger (i.e.: whips in
safe direction, protected by barrier).
B. Pipe whip restraint No. (---) required to
protect essential system.
C. Essential system could be damaged by high|

energy pipe due to lack of existing restraint.

B-2-17
. (11010)
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coments Yes No

SX System Inside Containraent
- Pipe Whip Figure 3.6-29 in FSAR Sect. 3.6 shows break and
M-155 sh.1 of 2 Rev. L (Cont) restraint locations for IMS01AA-30.25"

Break No. Co de*
C-1 (P-1) X

C-2 B (P-3) X

C-3 B (P-3) X

C-4 B (P-7) X

C-7 8 (P-2) X

C-8 B (P-6) X
"

C-8A (P-6) X

.

_

B. 2-18
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

_

'SX System Inside Containment
-Pipe Whip

M-155 Sh. 2 of 2 Rev. J .

No SX piping on tinis drawing X

M-156 sh.1 of 2 Rev. K
Line No.

i:SX 07CB-10" Line not damaged Reviewed piping and found no high energy lines in X

1 SX 0788-10" this area.
1 SX 06EB-10"
1 SX 07AP-4"
1 SX 09CB-10"-

1 SX 37EB-14"

M-155 Sh. 2 of 2 Rev. J
i

1 SX 07EA-14" Line not damaged Reviewed piping and found high energy lines X |

|MSOAC-30.25",1FWO3DC-16", IFWO3DB-16" and
1FW87CB-6" for pipe whip effects on SX system.
Figures 3.6-31, 3.6-30, 3.6-27, 3.6-26, 3.6-28c &
3.6-28b in FSAR Section 3.6 show break and
restraint locations.

M-156 Sh. 2 of 2 Rev. J

No SX piping'on this drawing X |

B.2-19 |
'
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Plant Design (Cont)

Areas Reviewed Acceptability

Fcr Adequacy- Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

SX System Inside Containment
-Pipe Whip

.

M-157 Sh.1 of 2 Rev. N
Line No.

1 SX 07AQ-4" Line not damaged Reviewed piping and found no high energy lines in X

1. SX 06GQ-4" close proximity.
1 SX 06DC-10"

'1 SX 07CC-10"
1 SX 07BC-10"
1 SX 07EA-14"
1 SX 08CQ-4"
1 SX 08AC-10"

.1 SX 09AQ-4"
1 SX 09CC-10"

M-157 Sh.1 of 2 Rev. N
Line No.

1 SX 07FA-16" Line not damaged Reviewed piping and found high energy line X

1CY0lE-3" routed 4'0" below. In accordance
with FSAR 3.6.2.3.3.3, no ifne break will occur
because line hitting equal or larger lines of the
same schedule will not cause failure of line being
hit.

H-157 Sh. 2 of 2 Rev. L

No SX piping on this drawing X

8.2-20*
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APPEllDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability

Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

SX System Inside Containment
-Pipe Whip

- M-158 Sh.' 1 of 2 Rev. H
Line No.

1 SX 07EB-14" Line not damaged Reviewed piping and found no high energy lines in X

1 SX 07BD-10" close proximity.
1 SX 07AR-4"
1 SX 08CR-4"
1 SX 08AD-10"

'l SX 09AR-4"
1 SX 06DD-10"

M-158 Sh. 2 of 2 Rev. K .

'No SX piping on this drawing X

H-161 Sh.1 of 1 Rev. L
Line No.

1 SX 08AA-10" Line not damaged Reviewed piping and found no high energy lines in X

1 SX 06CB-14" close proximity.
1 SX 06EA-10"

M-162 Sh.1 of 1 Rev. L
Line No

1 SX 06CA-14" Line not damaged Reviewed piping and found no high energy liries in X

1 SX 06CB-10" close proximity.
1 SX 06CB-14"

8.2-21
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Plant Design (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coments Yes No

SX System Inside Containment.
-Pipe Whip

M-163 Sh.1 of 1 Rev. N
Line No

1. SX 06CA-14" Line not damaged Reviewed piping and found no high energy lines in X

'l SX 08AC-10" close proximity.
1 SX 06DC-10"
1 SX 06BA-16"
1 SX 07FA-16"

M-164 Sh.1 of 1 Rev. L
Line No.

1 SX 06BB-16"- Line not damaged Reviewed piping and found no high energy lines in X

1 SX 07FB-16" clnse proximity.
1 SX 06DD-10"
1 SX 08AD-10"
1 SX 06CB-14"

M-165 Sh.1 of 2 Rev. L

No SX piping on this drawing X

M-166 Sh.1 of 2 Rev. K

No SX piping on this drawing X

B.2-22
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Plant Design (Cont)

Areas Reviewed Acceptability

Fe:r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

SX System Inside Containment
-Pipe Whip

_

M-167 Sh.1 of 2 Rev. P

No SX piping on this drawing X

H-168 Sh.1 of 2 Rev. L -

No SX piping on this drawing 'i.

.

B.2-23
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APPENDIX B-3

ADEQUACY OF DESIGN PROCESS

Civil / Structural
,

Acceptability

Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

River Screenhouse

Design process for sub- General Q/A Manual Pro- S&L's General Quality Assurance Procedure X

structure reinforced cedure GQ-3.08, Rev. 4 GQ-3.08, Rev. 4, Sections 3.0 " Preparation,
concrete design Review & Approval" ( A.1) and 4.0 " Revisions"

do not appear to have been complied with as
explained below.

Reinforced concrete Calc. 2.1.2 was performed
in 1976 based on seismic forces obtained from
finite element representetior, of soil media.
As a result of NRC Q130.9 & 9A, the seismic
analysis of the structural steel was reviewed
in 1981. The new response spectra and forces
were transmitted from the Structural Analysis
Division to the Structural Engineering Division
through controlled criteria DC-ST-04-BB.
However, the Structural Engineering Division
failed to provide any evidence of reviewing the
reinforced concrete calculations for the
increased loads.

Revision 2 of Calculation 2.1.2 was transmitted
for IDR team , ' view on 5/21/84. Although this
calculation is still under review, IDR concu s
tentatively wi.a S&L that the design of the
reinforced concrete substructure is adequate. ,

However, it should be noted that a subsequent |
qualification of the piping and components is '

in progress.

B.3-1
(11010).

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. . -- --_ _ .. _

APPENDIX B-3 (Cont)

Civil / Structural (Cont)

Acceptability

Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

' Buried Essential Service Water Piping
- Makeup lines 12" and 48" dia.

Design of makeup pipes, ASME Sect 30n III FSAR Attachement 2.5H X

cencrete encasement, Stresses The pipe design is done by
trench excavation, ACI-318-71 Engineering Mechanics Div.
backfill, compaction ASTM-01557 and reviewed by same independently,
testing FSAR 2.5.4.5.1.4 Drawings are produced by the

Project Mechanical Group
showing geotechnical design
for backfill and testing,
and structural design of concrete
encasement of the ESW pipes.

!

i
4

6

B.3-2
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APPENDIX B-3 (Cont)

Civil / Structural (Seismic)

Acceptabili ty

Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Commer.ts Yes No

Evaluation of steel and/or All the structural members Project Instruction PI-BB-34 " Documentation X

concrete structural members should be evaluated for any of Hanger Loads" is reviewed,
fcr attachment loads such as major attachment loads.
pipe hangers,' cable trays,
conduits, ducts, etc Minor attachment loads

should be provided for in
miscellaneous uniform load
or in the design live load.

Evaluation of equipment Equipment foundation shot 7d Project Instruction PI-BB-43 " Equipment X

fcundation and preparation be designed for most cri- Foundation Evaluation" is reviewed,

of equipment foundation de- tical load combinations and
tafis the supporting member should

be evaluated for the reac-
tions

Equipment foundation de-
tails should be shown on
the structural drawings.

Seismic response spectra for Refer to Appendix A-3 (Seismic)
Category I structures and
components

B.3-3
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APPENDIX B-3 (Cont)

Mechanical - Process

Acceptabflf ty

Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

.

ESW pump design The specified ESW 1) Calc. No. SX1-75 Rev. O, 3/24/75 established X

pump design rating, preliminary pump rating of 26,000 gpm at 155 ft
'as-committed to in TDH.
FSAR 9. 2.1. 2. 2,
i.e. , 24,000 gpm at 2) Design Criteria DC-SX-01-BB, Rev. 3. Initially X

180 feet TDH, should issued Rev. O on 4/30/75 for comments, the
be demonstrated latest revision reflects pump rating at 24,000
satisfactory for the gpm at 180 f t TDH.
ESW system.

3) Calc. No. SX2-76, Rev. O,12/30/76. Provided X

more detailed calculation, pump rated at 24,000
gpm at 180 feet TDH.

4) S&L Spec. F-2758A, Amendment 2, 6/2/83. This X

ESW pump spec. was issued Revised, 5/27/76.
;
~ Amendment I was . issued 5/4/77 reflecting the

design capacity at 24,000 gpm at 180 feet TDH.
.

5) Calc. SX2-76, Rev.1, 4/20/84. This supersedes X

SX2-76, Rev.0; SX1-75, Rev. O, further demon-
strates the adequacy of the procured ESW pump.

6) ESW Pre-Op Test No. 2.76.10, Rev. 2,12/83 also X
.

demonstrates the adequacy of the ESW pumps.

7) ESW pump performance curve No. 35484, 6/27/78, X

which is attached to Calculation SX2-76, Rev.1,
meets the specified pump capacity / head of 24,000
gpm at 180 feet TDH.

.

B.3-4
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Mechanical - Pipe Support and Stress

Acceptability

Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Coments Yes No

Pipe support and stress Refer to Appendix A-3

.

L

.
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i APPENDIX B-4
.

DESIGN INTERFACES WITH WESTINGHOUSE AND NUCLEAR POWER SERVICES

Civil / Structural

Acceptabili ty

Company Interface Reviewed Procedures / Documents Reviewed and Comments Yes No

Westinghouse loads transferred to struc- Project Instruction PI-BB-34 " Documentation of X

El ectric Corp. tural members by hangers Hanger Loads" is reviewed
within the scope of Westing-
house Electric Corp.

Nuclear Power Loads transferred to struc- Same as above X

Services tural members by hangers
within the scope of Nuclear
Power Services.

.

B.4-1
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APPENDIX B-4 (Cont)

Mechanical - Pipe Support and Stress
"

Acceptability

Company Interface Reviewed Procedures / Documents Reviewed and Comments Yes No

NPS Small pipe support and Refer to Appendix A-4
stress analysis

:

1

B.4-2
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APPENDIX B-5

DESIGN CHANGE CONTROL
.

Hechanical - Stress

Area of Change Acceptability
Centrol' Reviewed Documents / Procedures Reviewed and Comments Yes No

Sample calculation of Stress calculation report No. ISX-16 Rev. 04F0
ESW piping system "

FCRs/ECNs The pertinent FCRs/ECNs have oeen addressed and the recon- X
ciliation practice is acceptable. The applicable documents
are listed in Appendix A-3..

.

B.5-1
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APPENDIX B-5 (Cont).

.

Mechanical - Process

Area of Change Acceptability

. Crntrol Reviewed Documents / Procedures Reviewed and Comments Yes No

Refer to Appendix D-5
.
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APPENDIX B-6

SARGENT & LUNDY DESIGN REVIEWS

Civil / Structural
~

Acceptabili ty

S&L Design Review S&L Review Report Reviewed and Comments Yes No

Byron river screenhouse foundation Repcrt # DRR-SD-041-BY, Rev. O. X

(substructure) and sheet piling. The review was performed on 6/8/77 by SAD. We agree
Calculation f 2.1.2, Rev. 0 with the review consideration and consnents presented

in this report.
(Please note this review was performed for the unrevised
concrete calc. "Rev. 0".

Seismic analysis - river screenhouse Review report #DRR-SD-053-BB, Rev. O. The error in X

Calc. 4.2.1, Item No. 3. the input data for the damping value is determined
The calculation mainly covers soil- to be on the conservative side.
structure interaction analysis
using the- finite element approach
and the SHAKE computer. program.
Original cales were performed by
SES Division and review was
performed by SA Division.

System & structure design review of Review report #DRR-SD-076-BB, Ray. O. Since the river X

river screenhouse - structure has been strengthened, changes to seismic-

soil structure interaction (SSI) models were addressed. Calculation # 8-11-4.2,
!cnalysis by soil spring method. Rev.1 incorporated the addition of bracing in the

revised model. |

This analysis was performed as a4

response to NRC Question 130.9 and4

9A; analysis was performed by SAD
and review performed by SESD.>

|

B.6-1 ;
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APPENDIX B-6 (Cont)

Civil / Structural (Cont)

he
#

S&L ~ Design Review S&L Review Report Reviewed'

Buried Essential Service Water Piping -
Makeup lines 12" and 48" dia.

EMD-033898 Checklist for (NSRA & NRA) X

Design calculations
Calculation Review

Dwgs. M-900 sh 1 thru 4,
6 thru 9 and 13.

1

a

4

2

a
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i- APPENDIX C-1
|

| IDENTIFICATION / IMPLEMENTATION OF COMMITMENTS AND CRITERIA
i

Civil / Structural (Seismic)
:
1

.

Covered By Design Document / Requirement Yes No
Acceptabili ty

FSAR/ Licensing Commitment
T

Seismic Design & Analysis

Seismic input motion & response Refer to Appendix A-1 (Seismic Design and Analysis) X
,

spectra (FSAR 2.5.2, 3.7.1.1
4 3.7.1.2 & NRC Reg. Guide 1.60,
NRC Q130.5,130.6,130.6a)

Damping values used X

(FSAR 3.7.1.3 & WCAP-7921-AR,
. May 1974) .

,

Use of constant vertical static X

factors (FSAR 3.7.3.10) ,

Tersional effects of eccentric,

| rasses (FSAR 3.7.3.11) X

: .

1

4

!
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APPENDIX C-1 (Cant)

Civil / Structural

.

Acceptability

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

- Expansion Anchors

Refer to Appendix A-l'(Expansion Anchors)

4

4

$

C.1-2
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APPENDIX C-1 (Cont)

.

Electrical

Acceptabili ty

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

FSAR 8.1.6; 8.3.2.1; Table 8.1-1;
Table 14.2-13; Appendix A; Q40.72;
Q40.182
SER 8.1'

10CFR50, GDC 5,17,18
IEEE 308-1974; NRC RG 1.32, Rev. 2

Redundancy of load groups These licensing commitments X
are covered by following

Independence'of safety actions by design documents: X
'

cach redundant load group
* Design criteria

Power supplies to each redundant * Single-line diagrams X

.
load group * Key diagrams

* Logic diagrams1

'C:nnon power supply to redundant * Design calculations X

load groups * Equipment specifications
* S&L standards,

Cennon failure mode * Schematic diagrams X

Provision of protective devices For identification of X
to limit degradation of Class 1E these documents refer to
power system Appendix C-2

Battery supply -

- Availability . X

- Independence of each battery X
"

supply
C.1-3

(10990)
- _ _ _
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APPENDIX C-1 (Cont)

Electrical (Cont)

Acceptability

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

. Battery charger supply - Refer' to design documents listed on page C.1-3-

- Disconnecting means XL

- Fee &ack protection in case of X

loss of ac power to chargers

Distribution system - ),

- Independence of circuits to X

' redundant equipment
- Auxiliary devices X

- Feeder between Class lE power X

system and system located in -
non-safety class structure

1

|

|

C.1 -4
(10990)
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APPENDIX C-1 (Cont)

1

Electrical (Cont)

Acceptability

FSAR/ Licensing Commitraent Covered By Design Document / Requirement Yes No

IEEE 485-1978

General considerations to determine Refer to design documents listed'on page C.1-3 X

battery size
Momentary loads consideration to deter- X

toine battery duty cycle
Duty cycle diagram -

- Steady-state loads X
'

- Random loads X

C:nsiderations of limiting factors X

to determine battery size

Additional consideration: to X

determine battery size

FSAR Table 8.1-1; Appendix A
IEEE 484-1975; NRC RG 1.128, Rev.1

Installation design criteria

- Ventila, tion X

C.1-5
(10990)
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APPENDIX C-1 (Cont)

Electrical (Cont)

Acceptability

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes no

FSAR Appendix A Refer to design documents listed on page C.1-3 -

SER 8.1
10CFR50, GDC 17; NRC RG 1.6, Rev. O

Independence between redundant X

standb,-(onsite) power sources
and between their distribution
systems

| FSAR 8.1-1; Appendix A
10CFR50, GDC 5; NRC RG 1.81, Rev.1
IEEE 379-1972; NRC RG 1.53, Rev. 0

'

| Application of single failure X
' criterion to protection systems

FSAR 8.1-1; Appendix A
,

| IEEE 384-1974; NRC RG 1.75, Rev. 2

Isolation devices X

.
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APPENDIX C-2 (Cont)

Electrical

Areas Reviewed Accep tability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No
_

IEEE 308-1974; NRC RG 1-32,
Rev. 2; 10CFR50 GDC 5,17,18

Redundant loads The electric loads shall be (a) Design criteria DC-DC-01-BB, Rev. L X

separated into two or more (b) Single line disgram 6E-1-4001 A, Rev. D
redundant load groups. (c) Key diagrams:

6E-1-4010A, Rev. E
6E-1-40108, Rev. E

(d) S&L Standard ESC-291 dated 1/30/79

SR 125 Y dc loads are separated into two
redundant groups.

Safety actions The safety actions by each Review documents same as (a), (b) and Ic) above X

load group shall be redun-
dant and independent of
the safety actions provided
by its redundant counter-
parts.

Power supplies Each of the redundant load Review documents same as (a), (b) and (c) above. X

groups shall have access SR 125 V system consists of two redundant
to 1 power supply that subsystems per unit. Each subsystem consists of
consists of a battery and a battery, a battery charger and distrf bution
one or more battery bus.
chargers.

C.2-2
(10990)
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APPENDIX C-2 (Cont)
.

Electrical (Cont)

Areas Reviewed Acceptability

.For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Connents Yes No.

Common power | Two or more load groups may Review documents same as (b) and (c) above. X

supply have a common power supply' There is no common power supply to the two
if the consequences of the redundant load groups.

: loss of the common power
supply to the load groups'

under design basis
conditions are acceptable.

3.

'Ccumon failure The batteries shall not Review document same as (a) above. Each X
'

j mcde have a common failure SR 125 Y dc equipment room is served by its
| mode for any design basis' dedicated ventilation system. SR 125 V de equip- ,

| event (DBE). ment is located in Seismic Category I struc-
ture to protect against earthquake, missile and
wind. Fire detection and protection equipment*

provided for fire protection. This ensures
preventing common failure mode for any DBE.

Protective Protective devices shall (a) Design criteria DC-DC-01-BB, Rev. 4 X
'

i devices be provided to' limit the (b) Logic diagrams
degradation of the Class 1E 6E-1-4029 DC01, Rev. C
power systems. Sufficient 6E-1-4029 DC02, Rev. C
indication shall be (c) Key diagrams
provided to identify the 6E-1-4010A, Rev. E .
actuation of a protective 6E-1-4010B, Rev. E
device. (d) Schematic diagrams

6E-1-4030 DC01, Rev. G
,

: 6E-1-4010 DC02, ' Rev. G
6E-1-4010 DC05, Rev. K,

' 6E-1-4010 DC06, Rev. H
e- 6E-1-4010 DC09, Rev. H

C.2-3
1 -(10990)
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APPENDIX C-2 (Cont)

Electrical (Cont)'

Areas Reviewed Acceptability
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

:

Protective . Automatic circuit breakers have been provided
d: vices (Cont) for battery feed, battery charger feed, inter-

unit tie feed, and for each of the feeders to
NSR bus and other loads.

.

For indication in case of actuation of protective
device, see Battery supply, Battery charger supply,
and Distribution system.

Battery supply
1

. Availability - Each battery supply shall (a) Single line diagram 6E-1-4001 A, Rev. D X

be immediately available (b) Key Diagram 6E-1-4010A, Rev. E -

during normal operations
i and following the loss of During normal operation both battery and bat-
; power from the ac system. tery charger supply power to SR hus. Following

loss of' ac power, battery continues to supply'

power to' SR bus without interruption. Battery
charger is designed such that it does not be-
come innd.on the battery in case of ac power
failure or charger malfunction.

- Independence Each battery supply .shall Single line diagram 6E-1-4001 A, Rev. D X

be independent of other
battery. supplies.

o
C.2-4

(10990)
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APPENDIX C-2 (Cont)

..

Electrical (Cont)

Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

- Surveillance Indicators shall be pro- Following instruments, indicating light.s and X

vided to maintain the annunciators are provided
status.of the battery Instrument Ind Lts Ann
supply. Voltage X0

Amperes O

Brkr-Pos 0 X

X - In Control Room 0 - Local on distr. center

Design criteria DC-DC-01-BB, R4
Equip spec F/L-2822, Amend 2
Logic diag 6E-1-4029DC01&O2-C*

Key diag 6E-1-4010A&B-E
Schematic diag. 6E-1-4030DC01-G
Schematic diag. 6E-1-4030DC05-K
Schematic diag. 6E-1-4030DC06-H

>

Battery charger
supply

- Surveillance Indicators shall be pro- Following instruments, indicating lights and X

vided to monitor the annunciators are provided
status of the battery Instrument Ind Lts Ann
charger supply. The instru- Voltage 0 LO X
mentation shall include HI X
indication of: Amperes 0

- Output voltage Brkr Position 0 AC X
- Output current DC X
- Circuit breaker Loss of Power AC X

position DC X
X - In Control Room 0 - Local on distr. center

C.'2-5
(10990)

_ _ _ _ _ _ - _ _ _ _ _ _ _ _ .
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APPENDIX C-2 (Cont)

.
Electrical (Cont)

. Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

- Surveillance (Cont)
High dc output voltage signal trips the 480 Y ac
input circuit breaker
Documents: (a) 6E-1-4029DC01-C

(b) 6E-1-4029DC02-C
(c) 6E-1-4030DC01-G
(d) 6E-1-40290C05-G
(e) 6E-1-4029DC06-H
(f) 6E-1-4010A-E
(g) 6E-1-4010B-E
(h) Equip spec F/L-2820, Amend. 2
(i) Design criteria DC-DC-01-BB,

Rev. 4

- Disconnecting Each battery charger power (a) Single line diagram 6E-1-4001 A, Rev. D X

means supply shall have a discon- (b) Key diagram 6E-1-4010A, Rev. E
necting device in its ac (c) Schematic diagrams
power incoming feeder and 6E-1-4030DC01, Rev. G
f ts dc power output circuit 6E-1-4030DC02, Rev. G
for isolating the charger. (d) Equipment specification F/L-2820, Anend. 2

- Feedback Each battery charger power Schematic diagrams X

protection supply shall be designed 6E-1-4030DC01, Rev. G
to prevent the ac power 6E-1-4030DC02, Rev. G
supply from becoming a
load on the battery due

te a power isedback as
the result of the loss of
ac power to the chargers.

C.2-6
(10990)
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APPENDIX C-2 (Cont)

Electrical (Cont)
,

' Areas Reviewed
Acceptability

Fer Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Distribution.
system

-- Independence Distribution circuits to (a) Single line diagram 6E-1-4001A, Rev. D X

. redundant equipment -shall (b) Key diagram 6E-1-4010A&B, Rev. E
be electrically independent (c) Schematic diagrams
of each other. 6E-1-4030DC 05-K

6E-1-4030DC 06-H
'

6E-1-4030DC 07-F
6E-1-4030DC 08-K
6E-1-4030DC 09-H
6E-1-4030DC 10-F

Surveillance The distribution system Following instruments, indicating lights, X-

shall be monitored to the annunciators are provided,.

extent that it is shown Bus Instrument Ind Lts Ann.
to be ready to perform its Voltage 0 0 LO X
intended function. Ground 0 X

NSR bus
Feed brkr OPEN X
Inter-unit OPEN X
Tie breakers CLOSE X
X - In Control Room 0 - Local on distr. center

C.2-7
(10990)
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APPENDIX C-2 (Cont)

Electrical (Cont)

Areas Reviewed Acceptability
*

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Connents Yes No

- Surveillance (Cont)
(a) Design criteria DC-DC-01-BB, R4
(b) Equip spec F/L-2822,JAmend. 2t'

(c) Logic diagrams
GE-1-4029DC01-C

'

GE-1-4029DC02-C
(d) Key diagram GE-1-4010A&B-E
(e) Schematic diagrams4

.
. GE-1-4030DC01-G
GE-1-4030DC05-K'

GE-1-4030DC06-H

- Auxiliary Auxiliary devices that (a) Single line diagram GE-1-4001 A, Rev D X

devices are required to o,nerate (b) Key diagrams GE-1-4010A&B-E
dependent equipment shall (c) Schematic diagrams
be supplied from a related GE-1-40300C05-K
bus section to prevent the GE-1-4030DC06-H
loss of electric power in GE-1-4030DC07-F
one load group from causing GE-1-4030DC08-K

,

the loss of equipment in GE-1-4030DC09-H
another load group. GE-1-4030DC10-F

- Feeders Feeders between the Class 1E Documents same as for Auxiliary devices X

power systems located in
safety class structure and,

systems located in non-safety
class structures shall be
provided with automatic cir-

' cuit interrupting devices
located in the safety class
structures.

: C.2-8
(10990)
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.

Electrical (Cont)

Areas Reviewed Acceptability
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

IEEE 485-1978

General The most severe of the (a) Design criteria DC-DC-01-BB, Rev. 4 X

c:nsiderations following conditions should (b) Single line diagram GE-1-4001 A, Rev. D
be used to determine the (c) Battery sizing cales 4391/19-D-5, Rev. O
battery size.
- Load on dc system exceeds Note:

the maximum output of the Auxiliary ac power is assumed to return within 10
battery charger seconds of a loss of operating power.

- Output of the battery
charger is interrupted'

- Auxiliary ac power is lost

Momentary loads Although momentary loads (a) Design criteria DC-DC-01-DB, Rev. 4 X

may exist only for a frac- (b) Battery sizing calc. 43911 19-D-5, Rev. 0
tion of a second, each is-

considered to last for a
full minute because the
instantaneous battery vol-
tage drop for a given momen-'

1 tary load is essentially
the same as voltage drop ,

after 1 minute.

.\

|
|

C.2-9
_(10990)
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Elect. ical (Cont)

Areas Reviewed Acceptability

. Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments _ Yes No

_ Du ty ' cycl e ' Loads with inception and Documents same as in Momentary loads X

diagram shutdown times known are
; plotted on the diagram Note:
! as they would occur. If Only 1 minute rating is assumed criticel due to

inception time is known auxiliary ac power return to battery chargers within
but the shutdown time is 10 seconds.
indefinite it shall be
assumed that the load will
continue through the remain-
der of the duty cycle.

Loads which occur at random No random loads identified X

shall be shown at the most
critical time of the duty

-cycle in order to simulate
the worst case load on the
battery.

Battery size - Maximum system voltage as Battery consists of 58 cells and is sis:ed X

limiting factor based on minimum bus voltage of 105V (cell dis-
- Minimum system voltage as charge voltage of 1.81V per cell) and maximum
limiting factor bus (equalizing charge) voltage of 138Y

- Float voltage as limiting (2.38V per cell).
factor Documents same t:s in Additional considerations (below).

- Charging rate as limiting
factor

C. 2-10
(10990)
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Electrical (Cont)
Acceptabill'{f

10Feas Reviewed
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Additional - Temperature correction Battery sizing calc. 4391/19-D-5, Rev. 0 X

considerations factor Temp. correction factor 1.05 for 69'F
- Design margin - A method Design margin 15% X

of providing this design Aging factor 125%
margin is to add 10-15
percent to the cell size
determined by calculations.

- Compensating for age, the X

battery rated capacity
|
l should be at least 125%

of the load expected at
|

the end of the service
l i fe.

C.2-11
(10990)
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APPENDIX C-2 (Cont)

Electrical (Cont)

Areas Reviewed Acceptability
'

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

IEEE 484-1975 X

NRC RG 1.128, Rev.1

Installation
dssign criteria'

'

- Ventilation The battery area shall be (a) Elect. equip install location dwg. 6E-1-33718,
ventilated, either by a Rev. P
natural or induced venti- (b) l{ydrogen evolution calc. 4391/19-AI-10, Rev. 2
lation system, to prevent (c) Heat' dissipation calc. 4391/19 AI-15, Rev. 2
accumulation of hydrogen (d) Equip. spec. F/L-2819, Amend 2
and to maintain design F/L-2820, Amend 2'

temperature. The ventilation (e) S&L IOM from HVAC Dept 1/24/78
system shall limit hydrogen

,

accumulation to less than' Battery areas are ventilated to prevent accum-i

~ lation of gases produced during charging opera- ;2 percent of the total u'

; volume of the hattery area. tions. Each battery area is provided with in-
Maximum hydrogen evolution dependent SR ventilation system. A separate

: rate is 0.000269 cubic feet SR exhaust fan and duct is provided for each
,

per minute per charging Class 1E battery area. Environment in battery
ampere per cell at 77 F, area per S&L 10M from HVAC dept. is frca 69'F to'

one atm. The worst 108'F. Environment specified in equipment specs
.

expected condition is F/L-2819 and 2820 is 77'F for battery and 65'F to
l forcing maximum current 112*F for chargers. Battery area temp. is higher than

into fully charged battery. specified. Battery qualified life is reduced because4

of higher temperature. |

1

C. 2-12
4 (10990)
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Electrical (Cont)

Areas Reviewed .

.AcceptaDfifty
'

-Fer. Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

,

NRC RG 1.6
10CFR50 GDC 17'

Independence be- The electrically powered SR (a) Design criteria DC-DC-01-BB, Rev. 4 X

tween redandant de loads should be separated into (b) Single line diag. GE-1-4001 A, Rev. D
standby (onsite) redundant load groups.such (c) Key diagram GE-1-4010A&B, Rev. E
power sources and that loss of any one group will (d) Schematic diagrams
bttween their dis- not prevent the minimum safety GE-1-40300C 05-K
tribution systems function from being performed. GE-1-4030DC 06-H

,

GE-1-4030DC 07-F''

| Each de load group should be GE-1-4030DC 08-K X

energized by a battery and bat- GE-1-4030DC 09-H'

tery charger. The battery char- GE-1-4030DC 10-F
,! ger combination should have no

l.
automatic connection to any other
redundant dc load group.

i
No provision should exist There are no bus ties or sharing of rower sup- X'

for automatically connecting one plies between redundant load groups in each
,

load group to another load group. unit.

! No provision should exist for X

: automatically transferring loads
! between redundant power sources.

i.

C.2-13
(10990);
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APPENDIX C-2 (Cont)

Electrical (Cont)

Areas Reviewed Acceptability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Independence... If means exist for manually X

(Cont) connecting redundant load groups
together, at least one interlock
should be provided to prevent an

,

operator error that would parallel
their standby power sources.

The standby source of 6ny lead X

group should not be automatically
paralleled with the standby source
of another load group under ac-
cident conditions.

NRC RG 1.81, Rev.1
IEEE 379-1972'

NRC RG 1.53, Rev. 0
,

. 10CFR50 GDC 5 Refer to documents in a, b, c & d above
, ,

Application of In case of multiunit nuclear Redundancy and independence of components X

single failure power plants, each unit should preclude the loss of both redundant subsystems
criterion to pro- have separate and independent as a result of a single failure

tection systems onsite emergency and shutdown de
system capable of supplying minf-~

mum ESF loads and the loads re-
quired for attaining a safe and
orderly cold shutdown of the unit,
assuming a single failure and loss
of offsite power.

C.2-14
(10990)
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Electrical (Cont)

Areas Reviewed Acceptability

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

IEEE 384-1974
NRC RG 1.75, Rev. 2

Isolation devices Provide two interrupting devices Schematic diagrams X
|
i in series actuated only by 6E-1-4030DC05-K
' fault current to isolate non- 6E-1-40300C06-K

Class 1E circuit connected
to Class lE circuit. Al ter- SR 125 V de control center has two NSR devices:
natively, provide an inter- undervoltage relay and ground detectcr record-
rupting device, which shall ing vol tmeter. These devices are isolated from
be tripped from Class 1E bus SR bus by an interrupting device acteated by
with a safety injection fault current. FSAR commitment is to provide
coincident with loss of offsite two interrupting devices (actuated by fault
power signal. current) in series when nonsafety-related cir-

cuit is connected to safety-related circuit.

C. 2-15
(10990)
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Equipment Qualification (Seismic)

Areas Reviewed. Accep tability

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Connents Yes No

Qualification report IEEE-344-1975 CQD File 005567, Rev. 0 X

-storage batteries Purch. Spec. F/L 2819
Supp11er - Gould
(Tag #'s 142DC01E,
182DC02E)

Qualification report IEEE-344-1975 CQD File 005567, Rev. 0 X

storage battery racks Purch. Spec. F/L 2819
Supplier - Gould
(Tag '#'s 182DCOIEA, EB ,

& 182DC0ZEA, EB).

I' Qualification report. IEEE-344-1975 CQD File 005960, Rev. 01 X

de disi.ribution center Purch. ' Spec. F/L 2822
Supplier - G.E.

! (Tag #'s 1&2DC05E, 6E,
SEA, SEB, 6EA, 6EB ).

Qualification report IEEE-344-1975 CQD File 012527, Rev. 0 X

battery chargers Purch. Spec. F/L 2820,

'

Supplier - Power
Conversion Products

i

(Tag #'s 1&2DC03E,
182DC04E).

Qualification report IEEE-344-1975 EMD Files 022749, 023119, 024103 X

fuse panel Purch. Spec. F/L. 2788 (Note - Operability of internal
Supplier - Systems components will be verified in a
Crntrol separate report.)
(Tag i's 182DC10J,
1820C11J).

C.2-16
'(10990)

_ _ _ _ _ _ - .-



_ _ . . ._-. __ _. ._

APPENDIX C-3

ADEQllACY OF DESIGN PROCESS

Civil /Structura1(Seismic)

Design Acceptability

Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Seismic response Refer to Appendix A-3 (Seismic) X

spectra for Category I
structures and
components

.

T

|

{

l

L

,

C.3-1
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Electrical

Design Acceptability

Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Connents Yes No

Verification of the Verify that the actual loads The design process does not document verffication X

actual loads connected connected to the battery are of actual loads connected to the battery to
to the battery within those used in duty verify the duty cycle used in the battery sizing

cycle based on which bat- design calculation.
tery is sized

Battery area Verify that the actual In the conceptual design of the battery room, X

ventilation temperature in battery area this room had walls on all sides and the environ-
is same as one at which ment in the room was controlled at 770F + 20F.
battery life was decided, The design was subsequently finalized with wire
since higher temperature fence on north side of battery and walls on other

reduces battery life three sides. As a result, the environment in the
battery room changed from 770F to 690F/1080F. Actual

0higher temp. of 108 F resulted in reduced
qualified life. This has no safety impact.

Overall there was good interdiscipline interface X

with nVAC. Electrical group provided heat load
information to HVAC to design ventilation system.
HVAC in turn provided year round temperature in
the battery area to Electrical group for their
use for battery qualified life evaluation.

Control power circuits Verify that the minimum In order to ensure the capability of various X

voltage drop voltage for various control SR 125 V de power voltage drop feeds for controls
components is higher than to various switchgear, S&L did detailed voltage
the minimum voltage for drop calculations with actual pulled length and
which they are designed in size of cables and either used auxiliary relay
order for them to do their or parallelled the conductor so that the control
safety function devir s will have adequate voltage level at their

terminals for them to function properly.
.

Minimum - maximum voltage range information was
coordinated with the switchgear vendar.

C.3-2
(10990)
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APPENDIX C-3 (Cont)

Electrical (Cont)

Design Acceptability

Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Conments Yes No

Maximum battery short Verify breakers rating and S&L coordinated the information on maximum X

circuit current trip setting for proper battery short circuit current with Gould to
selection so that they do select breaker ratings and the trip setpoint
their safety function as
designed

Design documents Design documents shall be Some inconsistencies were found in the design X

consistent in respect of documents:
same design information
shown on more than one o Design criteria do not list all IEEE
design document in order standards and NRC RGs committed to in the FSAR.
to avoid confusion and.

possible error o The battery rating in the battery charger
specification was not revised when battery
rating changed from 900 AH to 1200 AH.

o The vendor data information attached to the
battery and the battery charger conformed
specification are proposal data and are out
of date.

TN above inconsistencies have no impact on
actual installation or procurement.

The above design process was covered by review
of the following documents:

1. (a) Design calculation 4391/19-D-5, Rev. 0
(b) Single line diagram 6E-1-4001 A, Rev. D

C.3-3
(10990)
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APPENDIX C-3 (Cont)

Electrical (Cont)
Acceptab111tyDestgn

Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Conments Yes No

2. -Equipment specification F/1-2819, Amend. 2
-HVAC memo 1-24-78

3. -Design calculation 4391/19-AO-16, Rev.1
4. -S&L telecon memo, 3/24/80.
5. -Design criteria DC-DC-01-BB, Rev. 4

-Equipment specification F/L-2920, Amend. 2 1

-Equipment specification F/L-2819, Amend. 2

1

|

|

C.3-4
(1099o)
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APPENDIX C-4

S&L INTERFACE WITH WESTINGHOUSE AND NUCLEAR POWER SYSTEMS

Electrical

Acceptability

Company Interface Reviewed Procedures / Documents Reviewed and Com(*nts Yes No

Westinghouse Westinghouse equipment Equip. Specif. No. G676573 dated 9-13-67, Rev. 3. X

specification for static S&L reviewed this equip. .pec., and used it as a
inverter power supply sys- basis for the inverter load in the battery duty

tem for critical single cycl e.
phase loads.

(

1

|

l

l

| .

C.4-1
(10990)
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APPENDIX C-5

DESIGN CHANGE CONTROL

- Electrical

Area of Change Acceptability

Control Reviewed Docuraents/ Procedures Reviewed and Comunents Yes No

Refer to Appendix D-5
,

C . 5-1

(10990)
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APPENDIX C-6
4

REVIEW 0F S&L DESIGN REVIEW

Electrical

i

.

Acceptab111ty'

; S&L Design Review SSL Review Report Review Yes No 6

,

3 S&L Design Review Team reviewed the following EDRR No. C2-004-BY dated 6-30-82 X :

..olectrical design aspects of SR 125 V de Cl-005-BY dated 6-30-32
system:

- Independence from the ac offsite power S&L has an established engineering practice
-system of having a .'ornalized design review at system

- Failure of redundant dc onsite power level by an independent group. This review is
-circuits from the effects of missile, a done with the help of a checklist which addresses
pipe whipping, a charging fluid or a considerations relevant to design requirerients and
fire .

licensing commitments. The review group findings.

- Redundancy summary is sent to Elect. Dept. Manager, who either
- Independence of redundant de power agrees or disagrees witle the findings and provides"

circuits resolution in case of disagreement. We concur with
j - Battery capacity the review considerations and comments presented in
; - Battery charger capacity the above reports, and find the procedure and its

- Isolation of NSR loads from Class 1E de implementation acceptable.
power system per NRC RG 1.75

- Surveillance
- Sharing of de onsite power system

between two units

C.6-1
(1099o)
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APPENDIX D-1

IDENTIFICATION / IMPLEMENTATION OF COMMITMENTS AND CRITERIA

Electrical Layout

Acceptabili ty

FSAR/ Licensing Comitment Covered By Design Document / Requirement Yes No

' Appendix A; R.G.1.75, Rev. 2
(Sect. 8.3.2.1 )/IEEE 384-1974:

The physical separation of the circuits and equip- For the Interim Report, the following documents
ment comprising or associated with the Class lE which address portions of separation licensing

i mwer systems, protection systems and equipment comitments, were reviewed to determine whether
shall meet the criteria set forth by IEEE 384-74 the Byron design meets the licensing comitment

' as amended by R.G.1.75 and exceptions stated in concerning separation. For details of the areas
FSAR Appendix A. The major areas of ifcensing within separation reviewed, refer to Appendices A-2
comitment include the following: through D-2.

- Compatibility with mechanical systems 1. Design criteria - cable sepration (EL-1) X

- Associated circuit separation DC-EE-01-BB, Rev.11
- Separation analysis requirements
- Non-Class lE circuit separation 2. Class 1 cable termination & splicing - X

- Cable & raceway design basis Proc.11, Rev.19 (EL-3)
- Cable spreading hrea separation
- General plant area separation 3. Documentation of cable sep. criteria violations X

- Identification Proc. BBP-6, Rev. 0 (EL-4)

4. Project instruction - electrical separation walkdown X

Instruction PI-BB-42, Rev.1 (EL-5):

$ 5. Project instruction - Walkdown - 1 inch separation X

of conduit
Instruction - PI-BB-53, Rev. 0 (EL. 6)

D.1-1
(1108o)
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APPENDIX D-1 (Cont)
,

Electrical Layout (Cont)
'

Acceptabi li ty

FSAR/ Licensing Commitment Covered By Design Document /Requiremen Yes No

Appendix A; R.G. 1.75, Rev. 2
(Sect. 8.3.2.1)/IEEE 384-1974:
(Cont)

6. Project instruction-safety-related/NSR X

Interface Review Report
PI-BB-54, Rev. 0 (EL-13)

7. Cable separation criteria composite table X

Dwg 6E-0-40278'

Rev. A (EL-15)<

8. Elect notes a sym. X

6E-0-3390 Sh.1 Rev. AP (EL-17)
6E-0-3390 Sh. 2 Rev. AG (EL-17)
6E-0-3390 Sh. 3 Rev. G (EL-17)

.

9. Cable pan 9en. notes a details X

6E-0-8250 Rev. AD (EL-18)
6E-0-8251 Rev. AA (EL-18)

10. Cable pan install. details X

6E-0-3237 Rev. Z (EL-19)
i 6E-0-3237A Rev. L (EL-19)-

6E-0-32378 Rev. L (EL-19)
,

,

D .1 -2
j (11080)
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APPENDIX D-1 (Cont)

Electrical Layout (Cont)

Acceptability
FSAR/ Licensing Commitment Covered By Design Document /Requiremen; Yes No

Appendix A; R.G.1.75, Rev. 2
(Sect. 8.3.2.1 )/IEEE 384-1974:
(Cont)

11. CECO Ltr. to S&L - Sept. 7, 1982 X

Subjec t: Splicing of Cables in Aux. FWR
Tunnel (EL-22)

12. Cable separation conflict reports (CSCR)
a. CSCR #2 3/11/83 (EL-29A) X

b. CSCR #3 3/17/83 (EL-298) X

c. CSCR #5 4/14/83 (EL-29C) X

d. CSCR #6 5/3/83 (EL-29D) X

e. CSCR #7 9/8/83 (EL-29E) X

f. CSCR #810/24/83 (EL- 29F) X

g. CSCR #16 3/8/84 (EL-29G) X

h. CSCR #19 4/23/84 (EL-29H) X
'

"

Cable Rating Design Basis (Derating)
( F5AR 8. 3.1. 4.1. 2 )

The ampacity for each cable size shall be deter- For the Interim Report, the folicwing documents, which
cined by the appropriate derating factors address only portions of the licensing commitment,

were reviewed to determine whether the Byron design
meets the licensing commitment concerning cable
derating. For details, refer to Appendix A-2.

,

D.1-3
(11080)
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APPENDIX D-1 (Cont)

Rectrical Layout (Cont)
Acceptability

FSAR/ Licensing Cormitment Covered By Design Document / Requirement Yes No

Ccble Rating Design Basis (Derating): 1. Cable tray X

(FSAR 8.3.1.4.1.2) (Cont) power cable ampacity
AMPAC 3/27/84 (EL-16)

2. Fire barrier cable ampacity X

evaluation & Std ESI-151 (EL-25)

3. Removing / deleting previously X

installed cables
Instruction PI-BB-51 Rev. 0 (EL-8)

D .1 -4
(11080)
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! APPENDIX D-1 (Cont)-

Equipment Qualification - Seismic
,

s

Acceptabili ty

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No<

.,

Seismic qualification of Seismic Standard spec. for seismic qualification - Form X

Category I instrumentation and 350-C. references project purchase spec. which
,

clectrical equipment (80P) reference references IEEE-344 current revision. Component
IEEE-344-75 and IEEE 344-71 "IEEE Qualif.ication Division seismic checklist
Recommended Practices for Seisaic indicates if the qualification report meets the-

Qualification of Class 1E Equipment requirements of IEEE-344-1975. '

,

. fcr Nuclear Power. Generating Stations"
i (IEEE-344-71 for existing test reports)

(FSAR 3.10,2.2)
,

i References Reg. Guide 1.89 For seismic qualification, Reg. Guide 1.89 X

" Qualification of Class 1E Equipment references IEEE-344. (See above, FSAR 3.10.2.2)
: fcr Nuclear Power Plants"
l' . (FSAR 3.10.5) ,

$ R;g. Guide 1.100," Seismic Qualifica- Reg. Guide 1.100 references IEEE-344-1975. X

tion of Electric Equipment for Nuclear (See above, FSAR 3.10.2.2)
.

P:wer P1 ants". Applicant complies
.with the ob ect ves of this reg. guidej i
(FSAR A1.100-1)

4

4

D.1-5
(1108o)
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APPENDIX D-1 (Cont)
'

Mechanical - Stress

Acceptablif ty

FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

" Moderate-Energy Fluid System Inside and Out- EMD-045602, Rev. 00, dated 10/18/83 Moderate energy X

side Containment" for postulating through wall piping, Units 1 & 2, for essential service water and
l'akage cracks (FSAR 3.6.2.1.2.2) camponent cooling water piping systems;

.

k

a

e

h

0.1-6
(11080)
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APPENDIX D-2

DESIGN ADEQUACY

Electrical Layout

Areas Reviewed Acceptability,

For Adequacy Acceptance Criteria Procedure / Documents Reviewed and Comments Yes No

:

Reg. Guide 1.75, Rev 2

Associated circuits Associated circuits S&L design precludes associated circuits. X

shall be identified, Circuits are either Class 1E or non-Class lE.
separated and Documents supporting this position are as follows:

!- analyzed / tested 1. Design criteria - cable separation
per IEEE 383-1975. CC-EE-01-BB Rev.11 (EL-1)

2. Cable separation criteria composite table
Dwg 6E-0-40278

Cable & raceway The design basis In 6 Mrmining the cable tray loading, a S&L X

dIsign basis shall be that t"- design restraint is that cables are below the
cable trays wil top level the side rails. This is shown in

Project Instruction PI-BB-17 Rev. 3 (EL-10),not be filled at a

the side rails.

~

Splices shall be Splices are generally prohibited in S&L design. X

documented on design If required, splices are performed per S&L Std.
documents. EA-208, Section C, Method 1. Splices are also

identified as shown in Dwg 6E-0-3587 Rev. AA.
Splices which are required but not documented on
drawings are documented on FCRs per Hatfield
Electric Co. 's Procedure #11.

D.2-1
(11080)
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APPENDIX D-2 (Cont)

Electrical Layout (Cont)

Areas Reviewed Acceptabili ty

For Adequacy Acceptance Criteria Procedures / Documents Rt/fewed and Comments Yes No

..

Reg. Guide 1.75, Rev 2 (cont)

Specific equipment Redundant Class 1E The Class 1E batteries, battery chargers and X

separation: batterf es shall be associated distribution centers are located in
placed in separate separate rooms within a Category I structure. ,

safety class struc- This is shown en Dwg 6E-1-33718, Rev P.
tures.

Battery chargers Refer to discussion above. X

for redundant
Class 1E batteries
shall be physically
separated in accor-
dance with the
requirements of
IEEE 384, Section 4.

Redundant Class 1E Refer to discussion above. X

distribution centers
shall be physically
separated in accor-
dance with the re-
quirements of
IEEE 384, Section 4.

!
!
!

D.2-2
(1108o)
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APPENDIX D-2 (Cont)
l'

Electrical Layout (Cont)

Areas Reviewed Acceptability
F8r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Reg. Guide 1.75, Rev 2 (cont)

Identification Exposed Class 1E Cable trays in safety-related areas are identified X

raceways shall be with segregation labels on both sides every 15 ft
marked in a and on both sides of wall and floor penetrations.
permanent manner All exposed conduits in safety-related areas are
at intervals not identified at ends of conduit, every 15 ft and
to exceed 15 ft on both sides of floors and walls. Embedded
and at points of conduits are identified where conduit extends
entry to and to reach cable trays. This is shown on
exiting from Dwg. 6E-0-3390 Rev. AP.
enclosed areas.

Cable Rating Design Basis (Derating)
(FSAR 8.3.1.4.1.2)

Anbient derating Ampacity of each Appropriate ambient derating was applied to power X

cable size shall be cables and shown on a computer program -
derated for proper Cable tray power ampacity (AMPAC) 3/27/84 (EL-16)
ambient. .

Tray cover derating Ampacity for each Five percent derating for tray covers was applied X |
cable size shall be on all power cables. This is shown on a computer i

!derated for tray program -- Cable tray power ampacity (AMPAC) -

'

covers. 3/27/84 (EL-16)

Penetration (fire stop) Ampacity for each Derating for cables penetrating a 3-hour fire X

cable size shall wall, floor, or ceiling was covered by the Fire
be derated for Barrier Cable Ampacity Evaluation (EL-25). S&L-

fire stops. Std. ESI-151 (EL-25) provides guidance for
performing this evaluation. Derating for each

'

penetration and cable was considered.
O.2-3-

(1108o) -
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APPENDIX D-2 (Cont)

' Mechanical - Stress

Areas Reviewed Acceptability

For Adequ,acy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Moderate energy piping No through-wall leakage Piping analysis calculation ISX-16, X

(FSAR 3.6.2.1.2.2) cracks are postulated if Rev. 04F0, ESW piping system: the highest
the maximum stress range stress at node 200A is 12449 psi which is less
as calculated by the sum than 0.4(1.2 Sh+S ) = 16,200 psi. As a result,A
of Eq (9) and (10) of moderate energy leakage cracks are not required.
Para NC-3652 does not
exceed 0.4(1.2 S +S I-h A

|

*

D.2-4
- (1108o)
l
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APPENDIX D-3

ADEQUACY OF DESIGN PROCESS

Control Systems

Acceptability
Design Process Paviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes no

Design calculations for Statement of objective Procedure / calculation EMD 015140, Rev. 4 X

icstrument tube spans is clear and complete Calc. EMD 015139, Rev. O
Calc. EM 030898, Rev. O

Sources of equations Calc. EE 030653, Rev. 0 X

used have been docu- Calc. EMD 019583, Rev. O
mented -Calc. EMD 042097, Rev. O

Procedure GQ-3.08 Rev. 4
q. Sourtes of constants X

i and input data have
'

been documented

Computer programs X
'

used are identified

Computer programs X

used have been vali-
dated and documented

XCode requirements have .
,

been identified and
documented;

Calculations have been X-

reviewed (checked) in
f accordance with S&L pro-

cedures

Calculations have been X
*

i* approved in accordance
with S&L procedures

D.3-1
(1108o)

- _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _



_ _. - . . - _ __ -. - - _ _ - -- . - _ _ - _.

APPENDIX D-3 (Cont)

Electrical Layout

AcceptaD111 ty

Design Procass Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Implementation of separation The process of en- S&L electrical separation program is comprehensive,
requirements suring separation com- methodical and detailed. The process is governed by

pliance shall be com- the design criteria for cable separation (DC-EE-01-BB).
prehensive and shall
result in compliance To ensure cable separation, the cable routing computer
with the criteria set program will not allow improper cable ro sting in wrong

'forth in IEEE 384-1974 raceways. All SR & NSR interfaces are listed in the
as amended by RG 1.75 Internal Review Report (IRR) Index. These interfaces
and exceptions stated are detailed and analyzed for compliance with separa-

- in FSAR, Appendix A. tion requirements in the IRR.

To ensure raceway separation, S&L Stds. ES0-292 and
ES0-295 require review of cable tray and electrical
installation drawings to verify separation compliance.
Arty apparent exceptions is required to be identified,
documented, justified and approved by Procedure B8P-6.
Furthennore, the electrical contractor is required to
report any apparent exceptions by Hatfield Elect. Co.
Procedure 11.

. Document reviewed are as follows:
'

1. Design Criteria - Cable Separation (EL-1) X

DC-EE-01-8B Rev.11
2. Class 1 Cable Termination & Splicing - Proc.11, X

Rev.19 (EL-3)
3. Documentation of Cable Sep. Criteria Violations- X

Proc. BBP-6 (EL-4)

D.3-2
(1108o)
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APPENDIX D-3 (Cont)

Electrical Layout (Cont)

Acceptabili ty

Design Process Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

4. Project Instruction-Electrical Separation Walkdown X

Instruction PI-BB-42 Rev.1 (EL-5)
5. Project Instruction-Walkdown-1" Separation of X

Conduit Instruction PI-BD-53 (EL-6)
6. Project Instruction-Safety-Related/NSR Interface Re- X

view Report PI-BB-54 (EL-13)
7. Cable Separation Criteria Composite Table X

Dwg 6E-0-40278; Rev. A (EL-15)
8. Elect. Notes & Sym. X

6E-0-3390 Sh.1 Rev. AP (EL-17)
6E-0-3390 Sh. 2 Rev. AG (EL-17)
6E-0-3390 Sh. 3 Rev. G (EL-17)

9. Cable Pan Gen. Notes & Details X

6E-043250 Rev. AD (EL-18)
6E-0-8251 Rev. AA (EL-18)

10. Cable Pan Install. Details X

6E-0-3237 Rev. Z (EL-19)
6E-0-3237A Rev. L (EL-19)
6E-0-3237B Rev. L (EL-19)

11. Cable Separation Conflict Reports (CSCR)
a. CSCR #2 3/11/83 (EL-29A) X-

b. CSCR #3 3/17/83 (EL-298) X

c. CSCR #5 4/14/83 (EL-29C) X

d. CSCR #6 5/3/83 (EL-29D) X

e. CSCR #7 9/8/83 (EL-29E) X

f. CSCR #810/24/83 (EL-29F) X

g. CSCR #16 3/8/84 (EL-29G) X

h. CSCR #19 4/23/84 (EL-29H) X

D.3-3
(11080)

__________ _ _____ _ --____ _ -- ________________



-- _ ~ _ _ _ _ . _ _ _

.

APPENDIX D-3 (Cont)

Equipment Qualification-Seis:nic

Acceptability

Design Process Reviewed Acceptance Criteria Procedures /Docurr.ents Reviewed and Comments Yes No

Dynamic qualification review IEEE-344-1975 MSS-6.2-D, " Dynamic Qualification Criteria". This X

procedure document summarizes qualification requirements sanc-
tioned by IEEE-344-1975 Additionally, the Byron Sta-
tion qualification commitments are identified.

Fom MAS-EHD-2.A Rev. A, " Checklist for Dynamic X

Qualification of Mechanical and Electrical Equipuent."
Sargent and Lundy qualification review is performed
against this checklist to ensure complete evaluation

~

of applicable requirements.

Report CQD-4391-DQSR, " Status Report for Dynamic X

Qualification". This report contains current quali-
- fication for any given piece of equipment. Tracking

of all qualification documents and required actions
enable efficient qualification management.

-
i

'

(1108o)
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-. - .
. - _

-- ._ ..

APPEl4 DIX D-5

DESIGN CHANGE CONTROL

Quality Engineering

Aya of Change Acceptability

Conwol Reviewed Documents / Procedures Reviewed and Comments Yes No

Quality Assurance The following QA procedures were reviewed for compliance
procedures with 10CFR50 Appendix B

GQ-2.04 'Rev. 5 Indoctrination and Training )

GQ-3.04 Rev. 6 Design Criteria }-
GQ-3.07 Rev. 6 S&L Drawings X

,

GQ-3.08 Rev. 4 Design Calculations X

GQ-3.09 Rev. 5 Foreign Design Documents X

GQ-3.13 Rev. 6 Engineering Change Notice X t

GQ-4.01 Rev.10 Procurement Specifications X

GQ-16.01 Rev. 6 Corrective Action Reports X

GQ-16.03 Rev.1 Design Errors 8 Deficiencies X

GQ-5.01 Rev. 2 Project Instructions X

1

I
t

D.5-1
'

(11080)
,



- - - - _ __ _

y

i

APPENDIX D-5 (Cont)

-Quality Engineering (Cont)
|

Area of Change Acceptabf1f tyI

Control Reviewed Documents / Procedures Reviewed and Comuments Yes No

<

Project instructions The following project instructions were reviewed for compliance
with S&L QA Procedure GQ 5.01 Rev. 2

| PI-88-05 Rev. 9 Mech. Dept. Dwg. Review & Comument Requirements X

PI-88-06 Rev. - 0 Elect. Dwg. Preparation Review & Approval X'

PI-88-08 Rev. 5 Processing Non-Conformance Reports and SSL X

Engineering Change Notices.

PI-88-10 Rev.1 Mech. A Stoctured Drawing Prep., Review & Approval X

PI-BB-12 Rev. 2 Processing Offsite Vendor Non-Conformance Reports X

PI-88-13 Rev. 9 Processing Field Change Requests (FCRs) X

. PI-88-14 Rev. 2 Interface Flow Requirements Piping and Analysis and X

Component Support Design
PI-88-15 Rev. 2 Formal Piping Analysis and Component Support Design X

PI-88-16 Rev. 2 Procedure for Handling As-Built Information X

PI-88-24 Rev. 3 Processing and Monitoring of Contractor Technical Data X
Documents

PI-88-27 Rev. ' 2 As-8uilt Piping Reconciliation X
PI-88-30 Rev.1 HVAC Ductwork Seismic Support Design Verification X

PI-88-44 Nev.1 Superseded Pipe Support Drawings X

D.5-2
(1108o)
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APPENDIX D-5 (Cont)

Quality Engineering (Cont)

| Area of Change Acceptability

Control Reviewed Documents / Procedures Reviewed and Comuments Yes No

Design criteria SAL Procedure GQ 3,04 Rev 6 Design Criteria'

The following design criteria documents were reviewed for their
compliance to the noted QA procedure for:

i a. Project identification
! b. Safety-related identification

c. Revision control sheet signed off by reviewer / approver
d. Latest revision noted on revised pages-

e. Are regulatory guides /PSAR/FSAR/ standards / codes noted?
f. Is latest revision noted in design criteria status report? c

DC-AN-01-BB Rev. 4 Annunciator System X

DC-DC-01-BB P.ev. 4 Battery a dc Distribution X

DC-EE-01-BB Rev.11 Cable Separation Electrical Install. X :

%-EE-02-BS Rev. 3 Relay Protection for Elect. System X

DC-PR-01-BB Rev.1 Radiation Dnitoring System X

DC-IP-01-BB Rev. 3 Instrument and Control Power X

DC-ST-03-BB Rev.11 Structural Design Criteria X

DC-ST-04-BB Rev. 1 Seism;c Subsystems & Equip. Response Spectra X

DC-SX-01-BB Rev. 3 Essential Service Water System X

1

D.5-3
(1108o)
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Program Description

Byron Independent Design Review

I. - Introduction and Summary

This document describes the proposed program for the independent review

of the design for Units 1 and 2 of the Byron Station of Commonwealth

Edison Company, covering work by Sargent & Lundy Engineers. It is

intended to be fully responsive to the requirements set forth in the

letter of April 12, 1984 from Messrs. B. R. Shelton and R. E. Van Derway

) of Commonwealth Edison Company to Mr. Peter Karpa of Bechtel Power Corp.

The purpose of this design review will be to provide an additional leveli

of confidence in the design of the Byron Station through a review of the

technical adequacy of several selected systems and the design process

employed by Sargent & Lundy (S & L). Three systems have been selected

for this review: the Component Cooling Water System, the Essential

Service Water System, and the DC Distribution System. From this review,

an assessment will be made both of the adequacy of the systems reviewed,

and of areas of the plant design which were not specifically reviewed,

including positive aspects of the design work,

f The review will be performed by ,a dedicated project team, comprised of

qualified personnel from Bechtel Power Corp. (Bechtel). The work will be

performed under the direct surveillance of the Manager of

.

2-
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Engineering, Bechtel Power Corporation (BPC) to whom the Project Manager

of the review team will report for project direction. The majority of

the review team will be comprised of personnel from Bechtel's

San Francisco Power Division and the Corporate group, but there will be

some individuals drawn from other Bechtel entities when beneficial to the

effort. Activities of the team will be physically divided between the

Chicago offices of S & L and Bechtel offices in San Francisco, so as to

achieve objectives of the review, expeditiously.t

)

h The program for the review of each system is divided into the tasks

listed below. However, these divisions are mainly for convenience and

) clarity of reporting, and do not imply different personnel will

necessarily perform each task.
)

Task - 1 Design Requirements

Task - 2 Design Adequacy

Task - 3 Design Process

Task - 4 General Assessment

!. Each of these tasks is described in more detail in the respective
I

sections and is intended to incorporate all of the work requested in the

April 12 letter and its Attachment - A.
.

|

I

|
l

'
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The Bechtel work will be performed under the requirements of its

corporate quality assurance program (BQ-TOP-1, Rev. 3A), which has been

approved by the NRC. Implementing procedures will comply with

applicable requirements of the quality assurance program, and some will

be based upon the standard Bechtel Engineering Department Procedures
,

t

(EDP's). The quality assurance program for the review is described in !

Appendix A, and will be implemented in accordance with approved
:

procedures. Procedures will also be issued, as required, to provide

additional detati for performing activities of the Review. ;

!

|
There are no known conflicts of interest by Bechtel Power Corporation, '

i

or by individuals on the review teams, which should prevent this review

team from arriving at objective conclusions from the review, or which

would otherwise compromise purposes of the review.

Work will be scheduled for an interim report to be submitted by May 31,

1984, and a final report by approximately July 31, 1984.

!

-4-
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II. - Task Descriptions

The tasks described here have been organized to allow a thorough review

of the specified systems listed below, and at the conclusion of review,

to draw :onclusions appropriate to the objectives and comensurate with

the review work performed.

The systems reviewed will be as follows:

Component cooling water (CCW) system.

Essential service water (ESW) system.

DC distribution system (Class 1E portions, only)

t

System boundaries will be as generally described in the FSAR. However,

the review will be extended, as necessary, to cover areas related to

CECO responses to specific NRC questions. The review will cover

mechanical, electrical, environmental, and structural aspects of the

design of each system. It will also include instrumentation and control

design, plant arrangements, and relevant nuclear engineering,

i

1

. .

,

5- *
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Task - 1

Design Requirements

General

'lesk - I will determine the extent to which design criteria or other design

objectives, match licensing comitments. These will be used to implement

Tasks 2 and 3, and to assess how design inputs are specified.

1

Source of the commitments will be the FSAR, responses to NRC questions on the

FSAR, and such other documents as Commonwealth Edison (CCCo) specifically

identifies.
'

t

Sub-Tasks

1A Estabitsh checklists to perform Task - 1.

IB Review FSAR and other documents specified by Ceco to identify

safety-related design criteria or other safety-related comitments and

design requirements. This includes Ceco responses to NRC questions,

f
|

|

1C Review Ceco and S & L procedures for specifying design requirements.

I

Compare design requirements to the inputs used by S & L in developing

i designs or other documents, such as specifications. In doing this, due
!
'

recognition will be given that there are many ways design requirements
i

,

[ may be specified. Also, where interpretations of requirements are made,

t the justifications for apparent differences will be sought.
>

l

). .

-6-
|
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Effective dates for codes and standards will be confirmed.

ID Review output documents as appropriate, to determine if requirements are

suitably reflected. These include procurement specifications,

construction drawings, and design changes.

1E Identify and process Observations and incorporate results in the reports |
!

| issued.

|

.

f

,
e

I

i

1

l

!

!

7- !
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Task - 2

Design Adequacy

I

General !

Task - 2 will review each of the selected systems for adequacy in meeting the

licensing commitments and safety-related design requirements. These
,

commitments and requirements will be those determined from Task - 1.

To assess design adequacy, primary reliance will be placed on ther results as

! described in output documents. It will be recognized there are many ways to

arrive at an adequate design which meets requirements. No atterpt will be

j made to re-verify each step in designing the specified systems. Instead, the

|
designs will be reviewed for accurate inputs and reasonableness of outputs,

i
'

and adequacy of the design techniques based on a review and sampling of the

wort. Independent calculations will be performed only to the extent
;

necessary, and not as a general rule.

In judging accuracy and completeness of design documents, due recognition will

be given to established professional engineering practices and other

! precedents established in the nuclear industry. This will consider the level
!

of detail needed to link design requirements with the output documents, and
l the process employed. It will also consider needs to justify design decisions

and assumptions.

i

,

-8-
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i

Sub. Tasks -

i

2A Establish checklists to perform Task - 2. |

f28 Assemble design requirements for the specified systems.

2C Review selected design documents for the following: '

,

f

i 1. Safety classifications, to determine if the structures systems, and
components have been properly classified as to safety significance
as defined in 10CFR50.

)

| 2. Accuracy and completeness of the design criteria and other inputs,
j including assumptions and codes or standards,
i

; 3. Applicability of standard design methods.
<

; 4. Method of analysis, to determine if an appropriate method was usep,
j including mathematical models, and use of standards.

-

'

{ 5. Engineering judgments and assumptions and the basis on which they
were exercised and utilized. !

4

6. Accuracy of implementing the analysis, including use of properly '
,

validated computer codes.f .

l 7. Adequacy of means by which designs were verified.

1 8. Translation of design into output documents, for completeness,
'. clarity, and proper control. ,

i

| 9. Reasonableness of the output, in relation to similar designs.

!
! In performing the above reviews, each system will be reviewed from the

| standpoint of an integrated design, properly coordinated between f
,

3

| disciplines. It will include mechanical, electrical, nuclear, and

) civil / structural aspects of the design.
;

The last design revision will be considered for basis of the review
:

This may be a field change request or other. change notice. Al so,
,

| in-process work will be included, where appropriate.
1

20 Forward potential Observations resulting from the above to the Internal
,

Review Committee, for review and processing.
'

.g.
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Task - 3
,

Design Process

General
,

Task - 3 will provide an assessment of the effectiveness of the S A L design |

process, for the specified systems. In performing this task, reviews will be

made to evaluate the extent to which the design process is sufficiently !

controlled so that safety-related design requirements are met, and that

relevant comitments in the FSAR are complied with. In the event there are !

activities for which procedures were not followed (e.g., not available,

deviation from prwedores, or no commitment) the actual practices used will be
,

evaluated,

j

In making this assessment, due considerat.on will be given to the extent to
i

which engineering judgement is appropriate, in Iteu of written procedures.

Recognition will be made of the complexity of the work, how unique it is, i

|
qualifications of personnel performing it, and other relevant factors. !

r

Care will be taken to establish the time-frame of the design, to assure

correct applicability of changing requirements.

Sub-Tasks

3A Establish checklists to perform Task - 3.
<

3B Review FSAR, S A L procedures (including its QA program), and referenced

documents to identify requirements for the design process.

.

- 10 -
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3C Interview selected, key S 4 L personnel so that reviewers correctly

understand how requirements are interpreted and how they should be

implemented.
,

30 Develop flow charts for design of the specified systems.

3E Review selected documents in the specified systems for adequacy and

completeness of procedural requirements. Where procedural requirements

are not available, the actual process will be evaluated to determine the

extent to which the design is adequately controlled.

Documents reviewed will include those related to design criteria,

calculations (both by hand and computer), drawings, specifications, and

design change authorizations. I

4

The documents will be reviewed for atoments which include the following:

1. Adequacy of documentation of the design calculations,

2. Interface design control between S 4 L and Westinghouse, and

between S A L and Nuclear Power Services,

3. Design change controls including use of Field Change.

Requests (FCR's). Non-Conformance Reports (NCR's) and
! Engineering Change Notices (ECN's). .

I

4. Design reviews performed by S & L covering the specified
.

systems, for technical adequacy,
i

5. Such other elements related to design control which are
embodied in the FSAR and its referenced documents.

.

*

11



___-_ . _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ . _ _ _ _ _ - _ _ _ ____ . . _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ - __

j;

E
<

Rev. O ;
i

i
r
i

3F Forward potential Observations resulting from the above to the Internal
i

Aeview Committee for review and processing. |
!
<

I

!

!-

!

i

!
.

I

,

i
, 4

8

>

4

I

i

|

|

:
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Task - 4

General Assessment

General

In Task - 4, the results of Tasks 2 and 3 will be assembled and analyzed to

determine what conclusions can be drawn regarding systems, structures and

components which were not reviewed.

This analysis will be performed near the end of the review, using all

available information, recognizing that conclusions must be commensurate with

the nature of what was reviewed.
.

A balanced assessment will be sought, and one which emphasizes the likely

impact on safety from ob ervations made. As such, both positive and negative

results will be considered, and the significance of all of them will be

weighed.

Sub-Tasks

4A Consolidate all observations into a summary list.

4B Analyze the list in 4A for trends and root causes, and possible

implications for unreviewed, safety-related areas.

4C Report'those broader conclusions commensurate with what was actually

reviewed and provide an analysis of results.

i

,

"%

- - 13 -
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III. Processing of Observations

In the event the review of the specified systems reveals certain design

activities which cannot be accepted by the reviewer, such as potential

discrepancies, they will be termed Observations and processed in

accordance with an established procedure.

The program for processing will seek to assure that Observations made as
,

a result of the review are fully understood, validated, evaluated as to

safety-significance, and closed-out through appropriate corrective

action. Accordingly, provision is made for complete investigation and

examination by Bechtel (the Reviewer). To this end, two internal review

comittees will be established within the Reviewer's organization.

It is also intended that results of the processing will not t,e
,

~

compromised by any lack of independence by the Reviewer. Accordingly,

the functions of CECO (the Owner) and of S & L (The Engineer) are

essentially restricted to providing information and otherwise clarifying

the basis of design, while Observations are being considered.

= Subsequently, corrective action will be mutually agreed to by the Daner,

Engineer, and Reviewer. Then, it will be implemented by the Engineer.

Key steps in processing of potential Observations, all the way to

close-out by reviewer, are shown in Table - 1. At any point, however,

the processing may be terminated and closed-cut, if Reviewer determines

no reporting or othe;' action is appropriate.

.

- 14 -
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TABLE - 1

Processing of Observations

Activity Responsibility

1. Potential Observation developed during R

review and forwarded to Level - 1
Internal Review Committee.

2. Item discussed in detail with cogni-
zant personnel. E, R'

3. Level - 1 Internal Review Coneittee R

confirms Observation and determines if
it is of potential safety significance.

4. Notification to CECO, for potential R

safety significant items.

5. For other accurate but non-safety sig- E, R
nificant items, process as in Steps>

9,10 and 11. For invalid items, pro-
'

cess as in Step 9.
'

6. For potential safety significant items R
Levei - 2 Internal Review Connittee
confirms Observation. Confirms if safety

; significant.

7. Prompt notification to CECO for safety R
significant items.

8. For safety-significant and for other E, R
accurate but non-safety significant
items, process as in Steps 9,10 and 11.
For invalid items, process as in Step 9.

1

9. Report issued. R I

10. Response made, including proposed i

corrective action, if appropriate. E

11. Corrective action proposal accepted. R

12. - Monitoring of above activities 0
KEY

E - Engineer
,

0 - Owner

R - Reviewer
.

- 15 - -
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IV. Reports and Documentation

One Interim Report is planned, describing overall results of the work to

date, and including a description of the review program. Also, a Final
1

Report will be issued covering results of all wort performed and

including whatever broader conclusions can be drawn on areas not

reviewed.

Reports on individual Obserystions will be issued when they are

confirmed by the Level-1 or Level-2 Internal Review Committee in

accordance with Section III. This will be done promptly to permit

responses to be innediately initiated and corrective action begun. A

standar,d form will be used for these reports.
.

All reports will be issued to CECO with copies to S & L and others

specified by CECO.

A copy of all calculations and other documentation which support the

individual, interim, and final reports will be provided to CECO.

- 16 -
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'

Y. Organization

,

The review will be performed by a Review Team, mostly comprised of

senior engineering and project management personnel from Bechtel Power

Corp.

The work of the Review Team will be under the overall direction of the

Manager of Engineering, Bechtel Power Corp. The day-to-day activities,

however, will be managed by its Project Manager, who reports to the

Manager of Engineering. The Project Manager also receives direction

from the Projects Engineering Manager, Commonwealth Edison Co., under

terms of the contract and to the extent permitted by this review program.

Organization of the Review Team is shown on Figure - 1.

The team is organized around the systems to be reviewed. Each of these
,

will be reviewed by an identified System Group, led by an experienced

member of engineering management. These groups will be responsible for

performance of all the identified tasks for each system. Their leaders

will also develop the broader conclusions, described in Task - 4 for

un-reviewed areas.
!

l
!

Members of the groups have been carefully selected to assure qualified,

objective, and balanced assessments of what is reviewed. In some cases,
.

e

e
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individuals may serve on two or more System Groups, where the workload
'

permits. In all cases, their review work will be carefully monitored by

management of the Review Team.

The necessary discipline and other technical expertise will be

represented within the Review Team, and usually on each System Group.

It is not expected that additional entities will be involved, apart from

the Review Team and the Review Comittee; although this does not

preclude occasional assistance from elsewhere in Bechtel where some
,

special expertise is available. Current membership of the Review Team

and Review Committees is shown in the Byron Review Roster, on Table - 2,

i however needed chaiiges may be made fm t.be-to-time.

Quality Assurance surveillance will be from an assigned Quality

Assurance Engineer, who will report directly to the Manager of Quality

Assurance, Bechtel Power Corp.

Team-wide support will be provided in the areas of licensing commitments

and administration by individuals reporting to the Project Manager.

|

Qualifications of Bechtel Power Corporation for design review work are

summarized in Appendix - B. Resumes of key members of the Review Team

and of the Review Committees are included in Appendix - C.

- 18 -
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FIGURE - 1

BYRON REVIEW PROJECT ORGANIZATION

CECO BPM BPM-QA S&L
Off-Team

;

1 __ .__ _
#

Review Team

Projbt Managebnt Project
Management- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ ..

QAi _-

'

Internal Review
Committees

Adnin.
,

Licensing-Connitments
,,

: 1 1
Elect. Power System CCW System ESW System*

L_______o_. _____ _ _. _ o _ _ ._ _ _ __ _ __ Project Engrg.-
Elect. System -- Process Engrg. Process Engrg.

Layout Stress Stress

I&C Pipe' Support Pipe Support

QE Piping Engrg. Piping Engrg.

Seismic Qual. Layout Layout

Env. Qual. Structural Structural

i

1

4

.

Direction -----------Communication Note: Each System Group provides services to
others, as required

.

J
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TABLE - 2

:

Byron Review Roster !
,

Corporate Management

P. Karpa Management Sponsor
J. M. Amaral - Quality Assurance Management

Review Team Staff

C. W. Dick Project Manager
G. L. Parkinson Deputy Project Manager
R. S. Cahn Licensing - Comitments
D. W. Wol fe Quality Assurance Engineer
K. G. Purcell Administrator
D. B. Hardie Quality Engineering

System Groups

A. M. Appleford Structural Engineering
A. W. Davis I & C Engineering
C. M. Hazari Electrical System Engineer
E. M. Hughes CCW Systems Group Leader
A. T. Jocson Process Design
C. W. Jordan Electrical Systems Group Leader
R. J. Lodwick Process Design
W. D. Lowe Plant Design
M. H. Malkani Stress Engineering
A. S. Meyers Piping Engineering
M. G. Michail Structural Engineering
R. S. Powell ESW Systems Group Leader
E. Salinas Structural Engineering
H. Shah Pipe Support Design
B. S. Shicker Structural Engineering
J. A. Shoulders Process Design
L. S. Spensko Quality Engineering |
J. M. Strohm Environwntal Qualification
A. Yalahovic, Jr. Fire Protection
C. R. Whitehurst Seismic Qualification
G. K. Young Electrical Systems Engineering

Level -1 Internal Review Comitteei

C. W. Dick Project Manager
G. L. Parkinson Deputy Project Manager
R. S. Powell ESW System Group Leader
E. M. Hughes CCW System Group Leader
C. W. Jordan Electrical System Group Leader
R. S. Cahn Licensing - Comitments

Level -2 Internal Review Committee

A. L. Cahn Bechtel Power Management Consultant.

* R. P. Schmitz Chief Nuclear Engineer, BPC
S. A. Bernsen Project Manager, BPC

.

- 20 -
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VI. Schedule

|

Review work will be keyed to the target milestone dates shown below:

May 31,1984 Issue Interim Report

July 31,1984 Issue Final Report

More detailed schedules will be developed after initial reviews have

taken place. However, it is not expected that the nature of the work

will permit the detail of scheduling that is normally performed on a

design - construction project.
.

The date for the Interim Report will be considered firm, in which the

results of work performed to that time will be reported.
|

, The date for the Final Report will be considered as a target date, which

may be adjusted several weeks earlier or later, depending on progress!

|
'

and results of the review. In the event ongoing work justifies

completion and limited additional time is needed, the completion date

may be delayed. Likewise, every reasonable effort will be made to

complete the review in the shortest possible time, consistent with

achieving objectives of the Review.

1

The overall guidelines to be employed will be to. complete sufficient

review work by July 31, 1984, to produce a Final Report, which will not

require further review work by the Reviewer or others.

- 21 -

.

v - , ~



APPENDIX F

LIST OF GENERAL EETINGS
.

$

i

(10970)
.

O



_. . _. _. ._. _- - -

'i-

APPENDIX F

LIST OF GENERAL EETINGS

April 5 San Francisco Bechtel kickoff meeting to discuss
scope of work and mode of operation.

April 10 San Francisco Bechtel meeting to establish review
team assignments.

April 17 Chicago CECO /S&L/Bechtel combined IDR kickoff
meeting.

April 23 Chicago CECO /S&L/Bechtel meeting. S&L
presentation on HELB/MELB design.

'

April 24 0' Hare Airport CECO /Bechtel joint presentation to NRC;

personnel, describing plans for the
IDR.

April 25 Byron Bechtel visit to Byron Generating
Station. Meeting with S&L jobsite

' personnel to discuss IDR program,
review selected work.

April 26 Chicago Bechtel design review team status
presentation of IDR to S&L personnel.

May 10 Chicago Bechtel design review team status
7 presentation of IDR to SAL personnel,

Note: Meetings listed do not include meetings held by individual reviewers.

!

|
|

' F-1
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EXECUTIVE SUMMARY

Background

This report provides the status of the review of high and moderate energy line

breaks (HELB/MELB) performed under the Independent Design Review (IDR) for the

Byron Generating Station, Units 1 and 2, of Commonwealth Edison Company. It

supplements the previous report dated May 1984 by extending it in the review

area of HELB/MELB design. Other review areas are not covered in this report.

Under the IDR, Bechtel Power Corporation has been reviewing the Sargent and

Lundy Engineers (S&L) design of three selected safety systems for adherence to

design requirements, for technical adequacy, for adequacy of the design

process, and to draw broader conclusions as appropriate. The systems selected

for review are the component cooling water (CCW) system, the essential service

water (ESW) system and the 125 Volt (V) de distribution system.

The review effort reported within included two aspects of the Byron design for

HELB/MELB:

1) The adequacy of the protection provided the CCW, ESW, and 125 V de

systems against the effects of HELB both inside containment and in the

auxiliary building;

2) The adequacy of the protection provided from the effects of MELB

involving the reviewed systems both inside containment and in the

auxiliary butiding.

iii
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Plans and Activities

Tha methodology chosen for review of HELB/MELB effects included an initial

review of the selected systems for the adequacy of their protection from pipe

whip effects inside containment. The results of this initial pipe whip

protection review were reported in Appendices A-2 and B-2 of the May 1984

Interim Report. The balance of the program includes completion of the HELB

review (pipe whip and jet effects) and the ELB review (spray / flooding) both

inside containment and in the auxiliary building.

R;sults

,

HELB (Inside Containment)

The HELB review for pipe whip and jet (impingement) effects on the reviewed

systems is essentially complete. The review consisted of evaluating whether

the CCW or ESW systems represented potential targets from either pipe whip or

jet associated with the FSAR Appendix 3.6 identified HELB locations. No

deficiencies in pipe whip protection were noted. In the course of the review,

11 instances of potential direct jet impingement were identified. Of these,

10 involve the CCW system and 1 involves the ESW system. All 11 cases were

included in a single potential observation which was subsequently forwarded as

an Observation Report to S&L for response. This Observation has been'

responded to by S&L for 10 out of the 11 cases, and the design was found

acccptable for all 10 cases. The Observation is still under review for the
i

remaining case, pending receipt of additional information from S&L. Design l

l

process adequacy is also still under review. j
j

1
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This Observation is tentatively not regarded as safety significant, subject to

receipt of 'information from S&L on the one remaining case.

HELB ( Auxiliary Building)

The postulated HELB break points identified on a specially-designated set of

piping layout drawings provided by S&L have been reviewed. For the postulated

breaks reviewed, no deficiencies were noted.

MELB (Inside Containment)

The MELB review has identified no adverse condition for the selected safety

systems. The review of MELB effects inside containment is continuing.

,

MELB ( Auxiliary Building)

The MELB review has identified no adverse condition for the selected safety<

; system s. The review of MELB effects in the auxiliary building is continuing.

Conclusions
f

Until the review is complete, only limited conclusions can be drawn. The
,

review effort covered by this report tends to confirm the adequacy of the

d9 sign for protection of the Byron Station against HELB/MELB effects for the

reviewed systems, both inside containment and in the auxiliary building. A
.

possible exception is one situation involving jet impingement. Pending
|

|

receipt of additional information on this case, it does not as yet appear to |

have safety significance.

>
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Section 1

INTRODUCTION

1.1 PURPOSE

;

Commonwealth Edison Company (CECO) has requested Bechtel Power

Corporation (BPC) to conduct an independent design review (IDR) of the

Byron Station, Units 1 and 2. Review of HELB/MELB considerations in the

design of the selected systems was specifically included in Bechtcl's

IDR scope. The initial portion of this review effort, as completed

through May 31, 1984, was descrioed in the Interim Report dated May

1984 This Interim Report describes the additional work performed

(through June 22,1984) beyond that covered in the May 1984 report. The

conclusions reached reflect the results of all HELB/MELB review work

performed to date. Further work remains to complete this effort. This

work tvill be described in the Final Report.

The review work described herein was performed in accordance with the

Program Plan, dated May 1984, including the approved Quality Assurance

program. It is intended to help fulfill the stated purpose of that

Plan, i.e., to provide an additional level of confidence in the design

by Sargent and Lundy Engineers (S&L) of the Byron Station.

.

1

(1190o)

.
_ ..



. _ . _ _ _ . . . _ _ _ ___ _ _.._ _ _ __ ._. _

i

i

1.2 SCOPE

This IDR scope required a review of the following three systems:
'

component cooling water (CCW), essential service water (ESW) and

Class lE 125 V de distribution. The system boundaries are as geaerally

described in the FSAR. The review includes consideration of

instrumentation and electrical components when considered functionally,

essential. The HELB/ELB review covers that design work done by S&L as

supported by certain Westinghouse analyses. The scope of the HELB/MELB

review included (also see Table 1):

A review of the FSAR-identified HELB locations inside containment-

for potential HELB effects (pipe whip impact or direct jet

impingement) on the CCW and ESW systems -- no portion of the Class

lE 125 Y de distribution system is inside containment;

A similar review of the three reviewed systems in the auxiliary-

building for the HELB locations identified by S&L on special

1 piping layout drawings;

A review both inside containment and in the auxiliary building of-

potential ELB effects (spray / flooding) from other systcms on the

reviewed systems; and

A review inside containment and in the auxiliary building of-

potential ELB effects on other essential systems from the CCW and

ESW systems.

II) The review outside containment was limited to the auxiliary building as
this is the only portion of the plant external to the containment where
high energy lines and the selected safety systems occur in the near
vicinity of each other. ELB effects were reviewed in the same building.

2
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TELE 1

APPLICABILITY OF HELB/ELB CONSIDERATIONS

Key

X a Included in Review Scope

NA = Review not Applicable

HELB MELB

Pipe Whip Jet Effects Spray / Flooding

Inside Containment:

III III IIICCW X X X

III IIIX XIIIESW X

125 V de Dist. NA NA NA

Auxiliary Building:

CCU X X X

ESW X X X

125 Y dc Dist. X X X
i

III No essential instrumentation or power supplies for reviewed systems are
inside containment relative to HELB/ELB evaluation.

3
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! This scope of work addressed the following functional areas:

Identification / implementation of commitments and criteria;-

Design adequacy;-

Adequacy of the S&L design process, including evaluations of-

engineering judgements and assumptions, use of standard design

methods and the adequacy of the documentation of design

calculations; and

Review of S&L's interface with Westinghouse.-

Specifically excluded from the scope of this review are the following

HELB/MELB considerations:

Review of stress calculations and specific selection criteria that-

established break locations and type of break (S&L stress analysis

is separately evaluated);

Review of pressure / temperature calculations establishing post-break-

design conditions since CCW and ESW systems are not high energy

systems; and

Review of design adequacy of structural elements (e.g., walls) for-

potential whip, jet, or pressure effects since CCW and ESW systems

are not high energy systems.

Construction verification is not included in the scope of the IDR.

The IDR essentially covered S&L design work completed through

April 1,1984, but some S&L work in progress after this date was

considered and is identified where used.

4
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1.3 DESCRIPTION OF THE REVIEW AND STATUS

The HELB/ELB portion of the IDR was structured to review design

requirements, design adequacy and the design process, and then to make

an overall assessment based on the review of the three selected safety

systems. Major emphasis has been placed on the adequacy of the design

of the final product. Consideration will be given to the implications

of a discrepancy in ora area upon the adequacy of the design in other

area s. The initial review of pipe whip effects inside containment was

described in the Interim Report dated May 1984. The review process for

this subsequent report has been more extensive, completing the pipe whip

review as well as covering jet impingement inside containment and

assessing 'he impact of both of these pipe break dynamic effects in the

auxiliary building.

The IDR team performed its own analytical review to evaluate the design

adequacy. The metnodology of the IDR review was consistent with the

Byron FSAR commitments. Ereak locations were determined from S&L

documentation and then each break selected for review (based on

estimated risk of adverse effects) was evaluated as to whether the

selected review systems represented " targets" for the reviewed break,

either as a consequence of pipe whip or as a consequence of the

i associated jet. Generally accepted evaluation principles were then

applied and discrepancies noted. Existing barriers and restraints were

considered.

i

,

5
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The HELB review inside containment was bas::d on the high energy pipe

break and restraint locations provided in FSAR Section 3.6. For the

inside containment jet effects review, about 305 (140) of these same

break locations were examined. The HELB review in the auxiliary

building was based upon HELB locations identified by S&L on a special

set of pipe break (PB) piping layout drawings, and also utilized, as

appropriate, the HELB zones from FSAR Figures Q-10.40-1 through

Q-10. 4 0-5.

The MELB review basically entails determining what safety-related

electrical components in the reviewed systems may be flooded or impinged

by direct water spray from a postulated ELB. A check would then be

made to verify that those components found to be flooded or impinged

have been qualified for such an event. In the case of ELB effects on

the CCW and ESW systems inside containment, this review did not proceed

past a determination that no safety-significant electrical components

exist in that portion of these selected safety systems. The ELB review

inside contair, ment is still in progress. The review in the auxiliary

building determined that the de system was not impacted by any ELB.

The remainder of the ELB review in the auxiliary building is still in

progres s.

The IDR work covered in this report is described in detail in Appendices

A, B, C, and D. The basic scope and methodology of program tasks is

given in the Program Plan dated April 1984, as are the team

organization, stategies employed, and the quality program. The design
!

process evaluation for the HELB/MELB is covered in Appendix D (Connon

Requirements).

6
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k

The status of the areas under review, cross-referenced to the Program

Plan, is shown in Table 2. Some of the work should be regarded as still

in progress. Where work is shown as not included, it is intended that

this be performed prior to completion of the IDR.

In summary, the approximate status of the IDR HELB/MELB review is as

follows:

Potential pipe whip effects inside containment - 95% complete.-

Potential pipe whip effects in the auxiliary building - complete.-

Potential jet effects inside containment - 90% complete.-

Potential jet effects in the auxiliary building - complete.-

!!oderate energy line break effects for CCW and ESW systems inside-

containment - 70% complete.

- Moderate energy line break effects for CCW, ESW, and de systems in

the auxiliary building - 3C% complete.

t
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TABLE 2

CROSS-REFERENCE BETWEEN ACTIVITIES IN
PROGRAM PLAN AND JUNE INTERIM REPORT

Key

X - Area included in report Program Plan Task
0 - Area not included in report

Design
Require- Design Design General

Report Section ment Adequacy Process Assessment

Interim Report (text) X

Appendix A (CCW System)
A-1 X

A-2 X ,

A-3 0
A-4 0
A-5 0
A-6 0

*

Appendix B (ESW Systea)
B-1 X

B-2 X

B-3 0
B-4 0
B-5 0
B-6 0

Appendix C (de System)
C-1 X

i C-2 X

C-3 0
C-4 0
C-5 0
C-6 0

} Appendix D (Common Requirements)
'

0-1 X

D-2 X

D-3 X

D-4 X

D-5 0
D-6 0

:
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Section 2

OBSERVATIONS AND RESOLUTIONS

2.1 OBSERVATION REPORTS

The IDR team has issued one Observation Report (OR) for items covered by

this report. The OR is sumarized below, its significance noted, and a

status of resolution described. The OR has been numbered to correspond

to the project file system, which begins numbering when a potential

Observation is issued.

2.2 COMPONENT COOLING WATER (CCW) SY$ TEM

Observation Report 8.24

Observation:

FSAR Section 3.6.1.3 comits to the protection of certain essential

systems following any postulated pipe rupture so as to maintain system

functionality. Table 3.6-3 identifies the CCW system as one of these

essential systems. The Observation Report identified 10 situations

where high energy line breaks may result in direct jet impingement on

CCW piping inside containment. Sal was requested to provide

justification of comitment compliance and design adequacy for the

identified conditions.

9
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i The Observation is tentatively not considered safety significant based

on the likelihood that further analysis may show that the impinged lines

would not fail or, if they did, their failure will not affect CCW system

functionality.

Resolution:

54L has partially responded, addressing 9 of the 10 situations

identified as involving direct jet impingement on CCW lines. The

response clarified the FSAR intent that only certain portions of the CCW

system may be required to remain functional depending on the response

required for each potential break.

S&L evaluated the resultant sequence of events after each postulated

break addressed, and concluded that the affected portion of the CCW

system is not essential for the break postulated.

Based on the additional infomation provided by S&L, the IDR team has
<

evaluated each of the 9 situations and has accepted the basic SSL

conclusions that the existing design is adequate for the situations

addressed.

This Observation is still under review for the remaining CCW system

situation, pending receipt of additional infomation from S&L and

evaluation of the design process.

10
(1190o)
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( 2.3 ES IAL SERVICE WATER (ESW) SYSTEM
L

Observation Repori8.24

Obs'rvation:e

FSAR Section 3.6.1.3 commits to-the protection of certain essential

systems'following any postulated pipe rupture so as to maintain system

functionality. Table 3.6-3 identifies the ESW system as one of these

essential systems. The Observation Report identified one situation of

potential direct jet impingement on ESW piping inside containment from a

postulated feedwater line break. -S8L was requested to provide

justification of commitment compliance and design adequacy for the
'

identified condition.
-

The Observation is ten.tatively not regarded as safety significant based

on the likelihood that further analysis may show that the impinged line

would not fail or, if it did, the likelihood that the specifically
'

affected portion of the ESW system (i.e., containment cooler coil!

discharge) is'not required for a feedwater line break.

Resolution:

S&L has partially responded, addressing the situation identified as
,

involving direct impingement on an ESW line. The response clarified the

FSAR intent that only certain portions of the ESW system may be required

to remai'n functional depending on the response required for each

potential break.

-

11
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S&L evaluated the resultant sequence of events after the postulated

[ break addressed, and concluded that the affected portion of the ESW
t

system is not essential for the break postulated.

; -

Based on the additional information provided by S&L, the IDR team has
{

!
|'

evaluated the situation and has accepted the basic S&L conclusion that

the existing design is adequate for the situation addressed.

This Observation is still under review for the remaining CCW system

situation, pending receipt of additional information from S&L and

evaluation of the design process (see Section 2.2 of this report).

!
2.4 DC CLASS lE DISTRIBUTION SYSTEM

|

l

No Observation Reports for items resulting from consideration of

HELB/lf LB effects on the de system have been issued.

2.5 COMMON REQUIREMENTS

No Observation Reports for items resulting from consideration of common

requirements for HELB/ELB effects on the systems in the IDR scope have

been issued.

2.6 GENERAL ASSESSENTS

Due to the incomplete status of the HELB/MELB review, and of resolution

of the single Observation Report generated to date, it is premature to

12
(1190o)
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draw general observations or conclusions at this time. However, based

on the review perfonned thus far, this evaluation has identified no

significant deficiencies regarding conformance to licensing commitments /
,

design requirements. Similarly, in the area of design adequacy, the |

review of protection provided the selected systems against pipe whip

both inside containment and in the auxiliary building as well as that

for jet effects outside containment have identified no deficiencies.

Inside containment, however, the single situation in OR 8.24 resulting

from the review of HELB-associated jet effects on the CCW and ESW

systems is still under review. As a result, no conclusions can yet be

drawn as to whether there is a discrepancy here and, if so, what the

significance may be. Nevertheless, results covered by this report tend

to confirm the general design adequacy of the HELB/MELB design of the

reviewed systems of the Byron Station based on work to date.

Conclusi;ns relative to the adequacy of the overall design process will

be drawn in the Final Report, when it is possible to assess the process

on the basis of the total review.

I

i
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APPENDIX A-1

IDENTIFICATION /IMPLEfENTATI0ff 0F COMMITENTS AND CRITERIA

Plant Design

Acceptability
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

HELB Inside Containment - Pipe Whip

Essential systems must be S&L " Analytical Procedures for Meeting Separation and High/ Moderate X
protected from pipe whip associated Energy Line Rupture Criteria" 9/26/75
with high energy line break (HELB)
at possible break locations SAL " Jet Impingement Summary Documentation Report" Byron /Braidwood
( FSAR 3.6)* Report BB-J1-01, Rev. O, 3/9/84

S&L " Verification of High Energy Line Break Design Approach for det
Impingement Effects en Safe Shutdown 5quipment"
Calc. No. 3C0-1083-001, Rev.1, J/23/84

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design, and Review"

Westinghouse (W) Standard Information Package (SIP)/10-1,
Section 3-1 " Protection and Separation of Safety
Class Equipment" dated 3/78

W Systems Standard 1.12 " System Standard Design Criteria-NSSS
Eayout Guidelines" dated 10/19/71

W Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping Layout Criteria
Tor Standard Four Loop Plants" dated 3/71

* The Byron FSAR commitment is to full complaince with the Giambuso letter of 12/72 and also to compliance to the extent
possible and practical with the O' Leary letter of 7/73 and the subsequent Branch Technical Positions APCSB 3-1 and MEB 3-1
as t3 the degree of protection afforded, the various acceptable means nf protection and the mechanism of calculation of
pot:ntial effects (FSAR 3.6.1.1.2).

,

A.1 -1,

| (1194s)
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APPENDIX A-1 (Cent)

Plant Design (Cont)

Accep tabilityFSAR/ Licensing Commitment Covered Dy Design Document / Requirement Tes No

HELB Inside Containment- Jet
Impingement

Essential systems are designed to Out of the over 140 cases of high energy jets examined, Xremain functional against the effects 10 cases have been found where significant high energy jets appear
Cf postulated ruptures in high energy to directly impact on CCW system lines inside containment. These
lines resulting in jet impingement, jets may result in CCW pipe rupture. The specific high energy line
Ctc, ruptures and impacted CCW lines are identified in Appendix A-2. An

Observation Report has been issued.
(Nota: FSAR Table 3.6-J identifies
the CCWS as an essential system.

.

| A.1-2
(11943)I
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APPENDIX A-1 (Cont)
.

1

Plant Design (Cont)

Acceptability
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

HELB/E LB Outside Containment

. Essential systems must be SAL " Survey of Aux. Building High Energy Line Breaks", Calc. No. X' protected from piping failures 3C8-1181-001, Rev. O,12/21/81
cssociated with high and moderate
cnergy line breaks (HELB/MELB) at Westinghouse (W) Standard Information Package (SIP)/10-1,
possible break locations Section 3-1 " Protection & Separation of Safety
(FSAR 3.6) Class Equipment" dated 3/78

W Systems Standard 1.12 " System Standard Design Criteria-
IISSS Layout Guidelines" dated 10/19/71

W Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping layout
Criteria for Standard Four Loop Plants" dated 3/71

S&L " Analytical Procedures for Meeting Separation and High/ Moderate
Energy Line Rupture Criteria" 9/26/75

S&L " Jet Impingement Summary Documentation Report" Byron /Braidwood
Report BB-J1-01, Rev. O, 3/9/84

S&L " Verification of High Energy Line Break Design Approach for det
Impingement Effects on Safe Shutdown Equipment."
Calc. No. 3C8-1083-001, Rev.1, 3/23/B4

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design and Review"

A.1-3
(11943)
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APPENDIX A-2

DESIGN ADEQUACY

Plant Design

Areas Reviewed Accep tab 111 ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
Containment - Pipe
Whip

M-158 Sh. 2 of 2,
Rev. K
Line No.

1 CC 548B-4" Line not damaged Reviewed high energy line 1SIQ500-6" for pipe whip X
impact effects on CCW system and found that, if break
occurs, pipe will not impact any CCW line.

M-165 Sh.1 of 2,
Rev.L'

Line No.

1 CC 50AA-3" Lines not damaged Reviewed high energy lines 1SIO9AA-10" and ISIO5DA-6" X
1 CC 38FA-3" for pipe whip effects on CCW system. FSAR Figure 3.6-39

shows no postulated breaks in close proximity that ,

will cause pipe whip damage to CCW system.
' M-168 Sh 1 of 2,

Rev. L
Li:;a No.

1 CC.05C-3" Lines not damaged Reviewed high energy line 1SI0980-10" for pipe whip X,

1 CC 38C-6" effects on CCW system. FSAR Figure 3.6-42 shows no'

1 CC 50AD-3" postulated breaks in close prcximity that will cause1

pipe whip damage to CCW system.

.

A.2-1
(11943)
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APPENDIX A-2 (Cent)

Plant Design (Cont)

Areas Reviewed Acceptability
F:r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside
j

Containment - '

Pipe Whip (Cont)

MI56 Sh 2 of 2, I
| Rev. J -

; Line No.

1 CC 3908-2" Line not damaged Reviewed high energy line IRC21AB-8" for pipe whip
effects on CCW system. FSAR Figure 3.6-34 shows
break and restraint locations evaluated.

'

Bk. No. Code *
B4 8 (R-4) X
85 8 (R-6) X
B6 B (R-4) X

* Codes for Review of Documents (Pipe Whip Only)

A. Pipe whip poses no danger (i.e., whips in safe
direction, protected by barrier)

8. Pipe whip restraint No. ( ) required to protect
essential system

C. System could be damaged by high energy pipe due
to lack of existing restraint

A.2-2
(11943)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System'Inside
Containment -
Pipe Whip (Cont)

M-167 Sh 1 of 2,
Rev. P
Line No.

1 CC 38FC-3" Lines not damaged Reviewed high energy line ISIO9AC-10" for pipe whip
1 CC 380-4" impact effects on CCW system. FSAR Figure 3.6-41
1 CC 508-4" shows break and restraint locations evaluated.

Bk. No. Code
B540A B (R5400) X
05400 B (R5558) X

Reverse blowdown from the RCS does not occur because
of closed check valve.

! - M-166 Sh 1 of 2,
! Rev. K
) Line No.

1 CC 38FB-3" Lines not damaged Reviewed high energy line ISIO9BB-10" for pipe whip X
1 CC 50AB-3" effects on CCW system. FSAR Figure 3.6-40 shows<

no postulated breaks in close proximity that will
; cause pipe whip damage to CCW system.

A.2-3
(11940)
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APPENDIX A-2 (Cont)

.

Plant Design (Cont)
'

Are;s Reviewed Acceptability
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside Does not affect any es- Reviewed each break location on high energy Ifnes inside
Containment - Jet sential portion of CCW containment for jet impingement effects on CCW system
Impingement system piping.

1. High Energy Line: IFWO3DA-16" (Main Feedwater)
References: FSAR Figure 3.6-25

M-155, Sh.1, Rev. L; Sh. 2, Rev. J
M-161, Sh.1, Rev. L; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed CodeIII Target
B80 M-155 Sh.1 & 2 D None X
B658 H-155 Sh.1 & 2 D None X
B65A M-155 Sh.1 & 2 D None X

* B40 M-161 Sh.1 & 2 E 1CC39CA-2" X
B20B M-161 Sh.1 & 2 D None X
B20A M-161 Sh.1 & 2 D None X
BSA N-161 Sh.1 & 2 D None X

II) Codes Representing Summary of Review
(det Impingement Only):

D. The zone of influence is not nearby to any CCW line
E. Pipe break causes direct jet impingement on CCW

line(s).
F. CCW line(s) in vicinity has larger iiameter'

* Break location recently eliminate?

A.2-4
(11940)
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APPENDIX A-2 (Cent)

|

Plant Design (Cont)

Areas Reviewed Acceptability
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

'

CCW System Inside 2. High Energy Line: 1FWO3DB-16" (Main Feedwater)
Containment - Jet References: FSAR Figure 3.6-26
Impingement (Cont) it-156, Sh.1, Rev. K; Sh. 2, Rev. J

M-162, Sh.1 Rev. L

Bk. No. Dwgs Reviewed Code Target
8100 M-156 Sh.1 & 2 D None X
885B M-156 Sh.1 & 2 D None X
885A M-156 Sh. 1 & 2 E ICC54AB-2" X

* B55A M-162 Sh.1 & 2 0 None X
d300 ft-162 Sh. 1 & 2 D None X
030A M-162 Sh.1 & 2 D None X
BSA M-162 Sh.1 & 2 0 None X

A.2-5
(11940)
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APPENDIX A-2 (C:nt)

Plant Design (Cont)

Areas Reviewed Acceptabf1fgFor Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 3. High Energy Line: IFWO3DC-16" (Main Feedwater)Containment - Jet References: FSAR Figure 3.6-27
Impingement (Cont) M-156 Sh.1, Rev. K; Sh. ?, Rev. J

H-163 Sh.1, Rev. N
H-157 Sh.1, Rev. N; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed Code Target
B5 M-156 Sh. 1 & 2 F None X
840A H-157 Sh. 1 & 2 E 1CC54AB-2" X

M-156 Sh.1 & 2
B408 M-157 Sh. 1 & 2 D None X

H-156 Sh. 1 & 2
* B80A (1-163 Sh.1 & 2 D None X
* B80B M-163 Sh.1 & 2 E ICC3aCC-2" X

B110A M-163 Sh. 1 & 2 E 1CC53AC-3/4" X
ICC38FC-3" X

ICC39BC-2" X

ICC39AC-6" X

1 CC50AC-3" X
B115 M-163 Sh.1 & 2 D None X

A.2-6
(11940)

_- _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ .



_. . --_ - - -

APPENDIX A-2 (Cent)

Plant Design (Cont)

Areas Rev1ewed Acceptan111ty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 4. liigh Energy Line: IFWO3DD-16"(Main Feedwater)
Containment - Jet References: FSAR Figure 3.6-23
Impingement (Cont) M-155 Sh.1, Rev. L; Sh. 2, Rev. J

H-158 Sh.1, Rev. M; Sh. 2, Rev. K
M-161 Sh. 1, Rev. L
M-164 Sh.1, Rev. L

Bk. No. Dwgs Reviewed Code Target
hT M-155 Sh.1 & 2 D-~- None X

B35A M-ISD Sh. 1 & 2 E ICC54AA-2" X

035B M-155 Sh.1 & 2 E ICC54BA-4" X
i 880A M-164 Sh.1 D None X

B95A M-164 Sh. 1 D None X

B958 H-164 Sh.1 D None X

B110A M-164 Sh. I D None X

B1100 M-164 Sh.1 D None X

B110 M-164 Sh. I D None X

5. High Energy Line: IFW87CA-6" (Aux. Feedwater)
References: FSAR Figure 3.6-28a

M-155 Sh.1, Rev. L; Sh. 2, Rev. J

Bk. No. Dwgs. Reviewed Code Target
8155 M-155 Sh.1 & 2 F None X

B1208 M-155 Sh.1 & 2 D None X

B120A M-155 Sh.1 & 2 D None X

B5B Above Elev. 412' D None X

BSA Above Elev. 412' D None X

A.2-7
(11940)
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APPENDIX A-2 (Cont)

Plant uNsign (Cont)

Areas Revfewed Acceptabf1fty

For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 6. High Energy Line: 1FW87CB-6" (Aux. Feedwater)
Containment - Jet References: FSAR Figure 3.6-28b
Impingement (Cont) M-156 Sh.1, Rev. K; Sh. 2, Rev. J

M-162 Sh. 2, Rev. L
H-lb6 Sh. 1, rev. K.

Bk. No. Dwgs Reviewed Code Target
M55 M-156 Sh.1 & 2 D None X

D100 ft-156 Sh.1 D None X

M-162 Sh. 1
M-166 Sh.1

010A M-156 Sh.1 D None X

M-162 Sh.1
M-166 Sh. 1

B5B 11-156 Sh.1 D None X

M-162 Sh.1
M-166 Sh.1

BSA M-156 Sh. I D None X

M-162 Sh. 1
M-166 Sh. 1

,

I
A.2-8

(11943)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

AcceptaD111tyAreas Iteviewec
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 7. High Energy Line: IFW87CC-6" (Aux. Feedwater)
Containment - Jet References: FSAR Figure 3.6-28c
Impingement (Cont) M-156 Sh.1, Rev. K; Sh. 2, Rev. J

M-162 Sh.1, Rev. L
M-166 Sh.1, Rev. K
M-167 Sh.1, Rev. P

Bk. No. Dwgs Reviewed Code Target
B185 M-156 Sh.1 & 2 D None X

B10B 11-162, M-166, M-167 D None X

( All Sheet 1)
BIGA M-162, M-166, M-167 D None X

( All Sheet 1)
85B M-162, M-166, M-167 D None X

( All Simet 1)
BSA M-162, M-166, li-167 D None X

( All Sheet 1)

8. High Energy Line: IFWB7CD-6" (Aux. Feedwater)
References: FSAR Figure 3.6-28d

M-155 Sh.1, Rev. L; Sh. 2, Rev. J.
M-161 Sh.1, Rev. L

Bk. No. Dwgs Reviewed Code Target
B150 M-155 Sh.1 & 2 F None X

B1208 M-155 Sh.1 & 2 D None X

B120A M-155 Sh.1 & 2 D None X

B1108 !!-161 Sh.1 D None X

B110A M-161 Sh. 1 D None X

A.2-9
(11940)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptab111ty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conmients Yes No 1

CCW System Inside 9. High Energy Line: 1HS01 AA-30.25" (Main Steam Line A)
Containment - Jet References: FSAR Figure 3.6-29
Impingement (Cont) M-155 Sh. 1, Rev. L; Sh. 2, Rev. K

Bk. No. Dwgs Reviewed Code Ta rget
fBA M-155 Sh.1 & 2 D None X
C8 M-155 Sh.1 & 2 D None X
C7 M-155 Sh.1 & 2 D None X
C4 Above Elev. 440' D None X
C3 Above Elev. 440' D None X
C2 Above Elev. 440' D None X
C1 Above Elev. 440' D None X

10. High Energy Line: IMS01AB-30.25" (Main Steam Line B)
References: FSAR Figure 3.6-30

M-156 Sh. 1; Rev. K; Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Target
024 H156Sh.1&2 F None X
C23 11156 Sh. 1 & 2 D None X
C20 Above Elev. 440' D None X
C19 Above Elev. 440' D None X
C18 Above Elev. 440' D None X
C17 Above Elev. 440' D None X

A.2-10
(11940)
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APPENDIX A-2 (Crnt)
.

Plant Design (Cont)

Areas Reviewed Acceptability
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 11. High Energy Line: IPIS01AC-30.25" (Main Steam Line C)
Containment - Jet References: FSAR Figure 3.6-31
Impingement (Cont) H-156 Sh.1, Rev. K; Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Ta rget
C32A M-156 Sh.1 & 2 D Nore X
C32 M-156 Sh. 1 & 2 0 None X

| C31 M-156 Sh.1 & 2 D None X
| C28 Above Elev. 440' D None X
| C27 Above Elev. 440' D None X
! C25X Above Elev. 440' D None X

C25 Above Elev. 440' D None X

12. High Energy Line: 1MS01AD-30.25" (tiain Steam Line D)
References: FSAR Figure 3.6-32

M-155 Sh.1, Rev. L; Sh. 2, Rev. J

Br. No. Dwgs Reviewed Code Target
C16A H-155 Sh.1 & 2 F None X
C16 M-155 Sh. 1 & 2 0 None X
C15 M-155 Sh.1 & 2 D None X
C12 Above Elev. 440' D None X
C11 Above Eley. 440' D None X
C9X Above Elev. 440' D None X
C9 Above Elev. 440' D None X

|

|

A.2-11
(11940)
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APPCNDIX A-2 (Cent)

Plant Design (Cont)

Areas Reviewed Acceptabilf ty - "

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 13. High Energy Line: 1RC21BA-8", IRC21 AA-8" (Reactor
Containment - Jet Coolant Bypass)
Impingement (Cont) References: FSAR Figure 3.6-33

M-155 Sh.1, Rev. L; Sh. 2, Rev. J.

| Bk. No. Dwgs Reviewed Code Target
81 M-155 Sh.1 & 2 0 None X
B2 M-155 Sh.1 & 2 D None X

B3 M-155 Sh.1 & 2 D None X
B4 M-155 Sh. 1 & 2 D None X
B5 M-155 Sh.1 & 2 D None X
B6 M-155 Sh.1 & 2 D None X

14. High Energy Line: 1RC21BB-8", IRC21AB-8" (Reactor
Coolant Bypass)

References: FSAR Figure 3.6-34
M-156 Sh.1, Rev. K; Sh. 2, Rev. J

Bk. No. Dwgs Reviewed Code Target
B1 M-156 Sh.1 & 2 D None X
B2 M-156 Sh.1 & 2 D None X
B3 M-156 Sh.1 & 2 D None X
84 M-156 Sh. 1 & 2 D None X
B5 M-156 Sh. 1 & 2 D None X
B6 M-156 Sh.1 & 2 D None X

A.2-12
(11940)
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APPENDIX A-2 (Ccnt)

Plant Design (Cont)

Areas Reviewed Acceptability
Fzr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 15. High Energy Line: 1RC21AC-8", IRC21BC-8" (Reactor
Containment - Jet Coolant Bypass)
Impingement (Cont) References: FSAR Figure 3.6-35

M-157 Sh 1, Rev. N; Sh. 2, Rev. L.

Bk. No. Dwgs Reviewed Code Target
81 M-157 Sh. 1 & 2 F None X
B2 M-157 Sh. 1 & 2 D None X
BJ M-157 Sh.1 & 2 D None X
B4 M-157 Sh.1 & 2 D None X
B5 M-157 Sh.1 & 2 D None X
B6 M-157 Sh.1 & 2 D None X

16. High Energy Line: 1RC21 AD-8", IRC21BD-8" (Reactor
Coolant Bypass)

References: FSAR Figure 3.6-36
M-157 Sh. 1, Rev. N; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed Code Target
81 M-157 Sh.1 & 2 F--- None X
B2 M-157 Sh.1 & 2 D None X
83 M-157 Sh. 1 & 2 D None X
B4 ti-157 Sh.1 & 2 D None X
B5 M-157 Sh.1 & 2 D None X
B6 M-157 Sh.1 & 2 D None X

A.2-13
(11943)
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APPENDIX A-2 (Cent)
.

Plant Design (Cont)

Areas Reviewed Acceptabi1ity
Fcr Adequacy Acceptance Criteria Procedures /Docuraents Reviewed and Comments TEs- No

CCW System Inside 17. High Energy Line: 1RC29AA-10", ISIO5DA-6", ISIO9BA-6"
Containment - Jet ISI47AA-2" (Safety Injection)
Impingement (Cont) References: FSAR Figure 3.6-39

M-155 Sh.1, Rev. L; Sh. 2, Rev. J
11-161 Sh.1, Rev. L
M-165 Sh.1, Rev. L; Sh. 2, Rev. k.

Bk. No. Dwgs Reviewed Code Ta:1et
B1 H-155 Sh.1 & 2 D None X
BIS M-155 Sh.1 & 2 E ICC39CA-2" X
B30 M-155 Sh. 1 & 2 D None X
B704 M-165 Sh.1 & 2 0 None X
B708 M-165 Sh.1 & 2 D None X
B110 Above Elev. 412' D None X
B183 H-165 Sh. 1 & 2 E ICC50AA-3" X

B175B M-165 Sh.1 & 2 D None X
B175A M-165 Sh. 1 & 2 D None X

* B103 M-165 Sh.1 & 2 F ICC380-4" X
1C050C-6" X

ICC508-4" X
0179 ff-165 Sh.1 & 2 D None X

>

A.2-14
(11940)
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APPENDIX A-2 (Crat)

Plcnt Design (Cont)

Areas Reviewed Acceptab111ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Inside 18. High Energy Line: 1RC29AB-10", ISIO9BB-10",
Containment - Jet I SI4 7AB-2", 15105D8-6",
Impingement (Cont) (Safety Injection)

References: FSAR Figure 3.6-40
M-156 Sh.1, Rev. K; Sh. 2, Rev. J
M-166 Sh.1, Rev. K

Bk. No. Dwgs Reviewed Code Target
B5 N-156 Sh.1 & 2 D None X

B160A 11-156 Sh.1 & 2 D None X

B160B M-156 Sh.1 & 2 D None X

B35 M-156 Sh.1 & 2 D None X

B275 M-166 Sh.1 D None X

B115 Above Elev. 412' D None X

B108 H-166 Sh. 1 F 10C508-4" X

1CC380-4" X

1

| 19. High Energy Line: 1RC29AC-10", 15I05DC-6",
1SIO9BC-10", 1SI47AC-2"
(Safety Injection)

References: FSAR Figure 3.6-41
M-157 Sh.1, Rev. N; Sh. 2, Rev. L
M-167 Sh.1, Rev. P

Bk. No. Dwgs Reviewed Code Target
8468 M-157 Sh.1 & 2 D None X

B495 M-157 Sh.1 & 2 0 None X

B465A&B M-157 Sh.1 & 2 D None X

8580 M-157 Sh.1 F 1CC54AB-4" X
'

85400 M-167 Sh.1 D None X

B540A M-167 Sh.1 D None X

B564 M-16' Sh. 1 F ICC508-4" X

10C380-4" X

ICC05C-3" X

I CC03E-3" X

8570 Above Elev. 412' D None X

A. 2-15
(11942)
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APPENDIX A-2 (Ccnt)

Plant Design (Cont)

Areas Reviewed Acceptab111tyFor Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Outside
Containment - Pipe
hip and Jet Impinge-
ment

P8-233-1, Rev. N*
Line No.

O CC 298-1-1/2" Lines not damaged Reviewed postulated HELB locations and found no X
0 CC 278-1-1/2" effects on CCW system piping

P8-239-1 Rev. S
PB-239-2 Rev. E
R-jus Sh. 1, Rev. M
Line No.

1 CC 07AA-6" Lines not damaged Reviewed postulated HELB locations A114, A115, A116, X
1 CC 06DA-6" A123, A129, A130, A131, A132 and found no effects on
1 CC 06C-3" CCW system piping
1 CC 078-3"
1 CC 07A8-6"
1 CC 48A8-3/4"

o All "P8" drawings were transmitted under cover of S&L letter dated 6/6/84

A.2-17
(11940)
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APPEhDIX A-2 (Cont)
f

Plant Design (Cont)

Ases lleviewed AcceptabfIfty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conuments Yis No

CCW System Outside
Containnent - Pipe
IAsip and Jet Impinge-
ment (Cont)

PS-242-1, Rev. M
WJU4 Sh.1, Nev. M
E J45 Sh. 1, Rev. N
L1ne No.

1 CC 05E-8" Lines not damaged Reviewed postulated HELB location A133 and found no X
1 CC 03C-8" effects on CCW system piping'

1 CC 05D-3"
1 CC 54F-4"

PO-241-2 Ilev. D

No CCW piping on this drawing X

A.2-18
(1194o)
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APPENDIX A-2 (Cont)

Piant Design (Cont)

"ra s Newf = d.

AcceptaD111tyFor Adequecy Acceptance Criteria Procedures / Documents Reviewed and Comuments Tis No

CCW System Outside
Containment - Pipe
hip and Jet Impinge-
ment (Cont)

PS-243-4, Rev. E
PN-243-4, Nev. L
16-311 Sh.1, Rev. R
.M-345 Sh. 1, Aev. N
U ne No.

1 CC OGDA-6" Lines not damaged Reviewed postulated HELB locations A103, A104. A105, X1 CC 07AA-6" A141 and A142 and found no effects on CCW system
1 CC 384-6" piping
1 CC 03E-3"
1 CC 0584-3"
1 CC J4A-3/4"
1 CC 854-3/4"
1 CC 66AA-1/2"
1 CC 66CA-1/2"

i 75-263-1 Rev. H
I
| No CCW piping on this drawing X

PS-361-1, Rev. K
i

No CCW piping on this drawing
X -

A.2-19
(11940)
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APPENDIX A-2 (Cont) ,

.

'

Plant Design (Cont)

Areas Reviewed
. Acceptab11 f ty

For Adespacy Acceptance Criteria Procedures /Docuseets Reviewed and Comments Yes no

CCM System outside
'Containment - Pipe '

hip and Jet Impinge-
_'

'
.

meet (Cont)

PS-244b,RevE
,

,

Me CCW piping on this drawing -

X-

E 249 Sk. 1, Rev. N '

, bu s 54. 1. Rev. K
. '

,

No CCW piping on these drawings - X

pB-255-1, Rev. R
'

Lines not damaged Reviewed postulated HELB location A006 and found no X
'

Line No.. effects on CCW system pip ng
1

1 CC 094-1*
2 CC 094-1*
1 CC 00AA-1"
1 CC 0045-1"
1 CC 00AC-1*
1 CC 05-2*
1 CC 0458-1*
1 CC OS-1"
2 CC O E C-1"
1 CC 045A-3/4"
1 CC OKA-1*

; 1 CC OKB-1*
!

A.2-20
(11940)
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APPENDIX A-2 (Cont)
.

Plant Design (Cont)

Arees Newlemed Acceptanf11ty
For Adegsscy Acceptance Criteria Procedures / Documents Reviewed and Coments res No

COf System Outside
Containment - Pipe
hip & Jet Impinge-
emot (Cent 1

PS-E 219-2, Rev. M
M W, 2 1. Rev. L
55.JJ3. 2 1 Rev. K
Line Es.

1 CC 33R4* 2 CC 334-6* Lines not damaged Reviewed postulated HELB locations A001, A002, A003, X

1 CC 318-8* 2 CC 313-8* A004, 4 A005 and found no effects on CCW system piping. i

1 CC 355-8* 2 CC 355-8* |

1 CC 07A-4* 2 CC 07A-4* 1

1 CC 354-6* --- - ----

1 CC 36A-4" 2 CC 36A-4"
1 CC 3?A-2* 2 CC 32A-2*
1 CC 37A-2* 2 CC 37A-2*

,

1

i 1 CC 34AA-3/4" 2 CC 34AA-3/4"
| 1 CC 3448-3/4" 2 CC 34AS-3/4"

1 CC 344C-3/4" 2 CC 344C-3/4"
1 CC 345-3/4" 2 CC 348-3/4"<

A.2-21
(1194o)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability
' - F r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coments Yes No

CCW System Outside
. Containment - Pipe
Whip 8 Jet Impinge-
meat (Cont)

P8-213-1, Rev. N

No CCW Ifnes on this drawing X

M-224-1, Rev. R
Linn No.

1 CC 22A-2" Line not damaged Reviewed postulated HELB location A107 and found no X
1 CC 204-2" effects on CCW system piping.
1 CC 17A-3"
2 CC 204-2"
2 CC 22A-2"
2 CC 17A-3"
2 CC 19AA-3/4"

(Not0: While other CCW
lines are shown on this
drawing, they are all
located outside of the
positive displacement
charging purap room. )

|

A.2-22
| (11943)
;
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptab111ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

CCW System Outside
Containment - Pipe
Whip & Jet Impinge-
ment (Cont)

P8-225-1, Rev. R

No CCW lines on this drawing in the centrifugal charging pump room. X

P8-227-1, Rev. M

No CCW lines on this drawing X

P8-M-228-2, Rev. M
M-342, Sh. 1, Rev. P
M-309, Sh. 1, Rev. P
M-228, Sh. 1, Rev. S
Line No.

1 CC 088-2" Lines not damaged Reviewed postulated HELB locationa A148 & A149 and X
1 CC 13AA-4" found ne effects on CCW system piping.
1 CC 13A8-4"
2 CC 13AA-4"
2 CC 13AB-4"

|

A.2-23
'(11943)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptab111ty
F r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

'

CCW System Outside
Containment - Pipe
Whip & Jet Impinge-
ment (Cont)

P8-229-1, Rev. R
PB-229-2, Rev. K
PB-229-5, Rev. E
M-309, Sh. 1, Rev. P
M-342, Sh. 1, Rev P
Lin) No.

1 CC 13AA-4" Lines not damaged Reviewed postulated HELB locations A100 & A102 (PB-229-2) X
1 CC 13AB-4" and found no effects on CCW system piping
1 CC 59A-16"
1 CC 03A-16" Reviewed postulated HELB locations A109 a A136 (PB-229-1)
1 CC 088-2" and found no effects on CCW system piping

| 1 CC 05G-16"
l 1 CC 038-12" Reviewed postulated HELB locations Alll & A147 and found
| 1 CC 05H-10" no effects on CCW system piping

P8-231-1, Rev. M
M-343, Sh. 1, Rev N

No CCW lines on this drawing X

A.2-24
(11940)
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APPENDIX A-2 (Cont)

Plant Design (Cont)

Areas Revf?wed AcceptaD111tyFcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coments Yes No

E LB inside Essential systems remain IDR team performed analysis using Pa!D M-66 sheets X
Containment functional from the 1, 2, 3, a 4 (Revs. AA, W, Z & AE, respectively) and

effects of ELB on and pertinent piping drawings.
by CCW. system.

Does not affect any The essential components of the CCW system inside X
essential portion of containment consist only of the piping pressure
CCW system, boundary. The FELB ef fects on the CCW piping by

other system moderate energy cracks is nil, because
the crack's environmental effects, spray and flooding
could not damage the CCW piping. The MELB ef fects by
the CCW system on itself are accounted for by various I

low flow alarus and low surge tant level alarm and
CCW pump trip.

.

A.2-25
(11943)
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APPENDIX B-1

IDENTIFICATION /IMPLEtENTATION OF COMMITENTS AND CRITERI A

Plant Design

AcceptaD111tyFSAR/ Licensing Commitment Covered By Design Docu.nent/ Requirement Yes No

'HEL8 Inside Containment - Pipe Whip

Essential systems must be protected S&L " Analytical Pracedures for Meeting Separation and High/ Moderate X
from pipe whip associated with high Energy Line Rupture Criteria" 9/26/75
cnergy line break (HELB) at possible ,

I
break locations (FSAR 3.6)* S&L " Jet Impingemant Summary Documentation Report" Byron /Braidwood

Report BB-J1-01, Ray. 0 3/9/84

S&L " Verification of High Energy Line Break Design Approach for det ;

Impingement Effects on Safe Shutdown Equipment" Calc. No.
3C8-1083-001, Rev.1, 3/23/84

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design, and Review"

Westinghouse (W) Standard Information Package (SIP)/10-1,
Section 3-1 " Protection and Separation of Safety Class
Equipment" dated 3/78

W Systems Standard 1.12 " System Standard Design Criteria-
NSSS Layout Guidelines" dated 10/19/71

W Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping Layout Criteria
for Standard Four Loop Plants" dated 3/71

* The Byron FSAR cossnitment is to full complaince with the Giambuso letter of 12/72 and also to compliance to the extent.

possible and practical with the O' Leary letter of 7/73 and the subsequent Branch Technical Positions APCSB 3-1 and MEB 3-1
as to the degree of protection afforded, the various acceptable means of protection and the mechanism of calculation of

I potential effects (FSAR 3.6.1.1.2).

B .1 -1
(11950)
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APPENDIX B-1 (Cont)

Plant Design (Cont)

AcceptabilityFSAR/ Licensing Commitment Covered _By Design Document / Requirement res No

HEL8 Inside Containment - Jet Impingmen_t

Essential systems are designed to Out of the over 140 cases of high energy jets examined, I case X
remain functional against the effects has been found where a significant high energy jet appears to
cf postulated rupture in high energy directly impact on ESW system lines inside containment. This jet
etc. may result in an ESW pipe rupture. The specific high energy line

rupture and hepacted ESW line are identified in Appendix B-2.
Nota: FSAR Table 3.6-3 identifies An Observation Roport has been issued,
the ESWS as an essential system.

!

6.1-2
(11950)
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APPENDIX B-1 (Cont)

Plant Design (Cont)

Acceptability
FSAR/ Licensing Commitment Cove qd By Design Document / Requirement 1es em

ELB/ELB Outside Containment

Essential systems must be protected S&L " Analytical ."rocedures for Meeting Separation and High/ Moderate X
from piping failures associated Energy Line Rupture Crite.-ia" 9/26/75
Cith high and moderate energy
line breaks (HELB/MELB) at pos- S&L " Jet Impingement Sumary Documentation Report" Byron /Braidwood
sibfe break locations (FSAR 3.6) Report BB-J1-01, Rav. O, 3/9/84

S&L " Verification of High Energy Line Break Design Approach for det
Impingement Effects on Safe Shutdown Equipment"
Calc. No. 3C8-1083-001, Rev.1, 3/23/84

S&L " Survey of Aux. Buf1 ding High Energy Line Breaks" Calc. No.
3C8-1101-001, Rev. O,12/21/81

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design, and Review"

Westinghouse (W) Standard Information Package (SIP)/10-1,
Section 3-1 " Protection and Separation of Safety Class
Equipment" dated 3/78

-W Systems Standard 1.12 " System Standard Design Cri teria-NSSS Layout
Guidelines" dated 10/19/71

}( Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping Layout Criteria
for Standard Four Loop Plants" dated 3/71

B .1 -3
(11950)
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APPENDIX B-2

DESIGN ADEQUACY

Plant Design

Areas Reviewed Acceptaoisity
Fcr Adequacy Acceptance Cri teria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside Does not affect any es- Reviewed cach break location on high energy lines inside
Containment - Jet sential por, tion of ESW containment for jet impingement effects on ESW system
Impingement system piping

1. High Energy Line: 1FWO3DA-16" (Main Feedwater)
References: FSAR Figure 3.6-25

M-155, Sh.1, Rev. L; Sh. 2, Rev. J
M-161, Sh.1, Rev. L; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed CodeIII Target
B80 11-155 Sh.1 & 2 D None X
B658 M-155 Sh.1 & 2 0 None X
B65A H-155 Sh. 1 & 2 0 None X

* B40 H-161 Sh.1 & 2 D None X
B200 H-161 Sh.1 & 2 D None X
B20A M-161 Sh.1 & 2 D None X
BSA H-161 Sh.1 & 2 D None X

III odes Representing Sumary of P,eview (detC

Impingement Only):

D. The zone of influence is not nearby to any ESW line
E. Pipe break causes direct jet impingement on ESW

Ifne(s).
F. ESW line(s) in vicinity has larger diameter
* Break location recently eliminated

|

B.2-1
(11950)
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptabf_11tyFcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Corments Yes no

ESW System Inside 2. High Energy Line: 1FWO30B-16" (Main Feedwater)
Containment - Jet References: FSAR Figure 3.6-26
Impingement (Cont) M-156 Sh.1, Rev. K; Sh. 2, Rev. J

M-162 Sh.1, Rev. L

Bk. No. Dwgs Reviewed Code Target
8100 H-156 Sh. 1 & 2 D None X
8850 M-156 Sh. 1 & 2 0 None X
885A M-156 Sh.1 & 2 D Ncne X

* BSSA M-162 Sh. 1 & 2 D None X
8308 H-162 Sh. 1 & 2 D None X
B30A M-162 Sh. 1 & 2 D None X
BSA M-162 Sh. 1 & 2 D None X

3. High Energy Line: IFWO3DC-16" (Main Feedwater)
References: FSAR Figure 3.6-27

M-156 Sh.1, Rev. K; Sh. 2, Rev. J
M-163 Sh.1, Rev. N
M-157 Sh.1, Rev. N; Sh. 2, Rev. L

Bk. No. Dwgs Reviewed- Code Target
85 H-156 Sh.1 & 2 D None X
8404 M-157 Sh.1 & 2 E ISX09AQ-4" X

H-156 Sh.1 & 2
* P80A M-163 Sh. 1 & 2 D I SX07EA-14" X
* B80S M-163 Sh.1 & 2 D ISX07EA-14" X
* B105A M-163 Sh.1 & 2 D ISX07EA-14" X

B110A M-163 Sh. 1 & 2 D I SX07EA-14" X
8115 M-163 Sh. 1 & 2 D ISX07EA-14" X

B.2-2
(11950)
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptabil1ty
Fcr Adequacy Acceptance Cri teria Procedurcs/ Documents Reviewed and Connents Yes No

ESW System Inside 4. High Energy Line: IFWO3DD-16" (Main Feedwater)
Containment - Jet References: FSAR Figure 3.6-28
Ir.pingement (Cont) M-155 Sh.1, Rev. L ; Sh. 2, Rev. J

M-158 Sh. 1, Rev. M; Sh. 2, Rev. K
M-161 Sh.1, Rev. L
M-164 Sh. 1, Rev. L

Gk. No. Dwgs Reviewed Code Target
iib M-155 Sh. 1 & 2 D None X

D35A H-155 Sh. 1 & 2 D None X

M-158 Sh. 1 & 2
B35B M-155 Sh.1 & 2 D None X

* D80A H-164 Sh.1 D None X

* B95A M-164 Sh. 1 D None X

* 0958 M-164 Sh. 1 D None X

* D110A M-164 Sh. 1 D None X

B1000 M-164 Sh.1 0 None X

B110 ti-164 Sh. 1 D None X

5. High Enerpy Line: IFW87CA-6" (Aux. Feedwater)
References: FSAR Figure 3.6-28a

M-155 Sh.1, Rev. L; Sh. 2, Rev. J

Bk. No. Dwgs Reviewed Code Target
B1b5 M-155 Sh.1 & 2 D None X

B1206 M-155 Sh.1 & 2 D None X

* B120A M-155 Sh.1 & 2 D None X
B5B Above Elev. 412' D None X

BSA Above Elev. 412' D None X

l
L G.2-3

(11950)
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APPENDIX B-2 (Cont)

Plant Design (Cont)
'~

Areas Reviewed Acceptability
Fer Adequacy Acceptance Criteria Precedures/ Documents Reviewed and Comments Yes no

ESW System Inside 6. High Energy Line: 1FW87CB-6" (Aux. Feedwater)
Containment - Jet References: FSAR Figure 3.6-28b
Irpingement (Cont) M-156 Sh.1, Rev. K; Sh. 2, Rev. J

H-162 Sh.1, Rev. L
M-166 Sh. 1, Rev..K.

Bk. No. Dwas Reviewed Code Target
,

lit 35 IT-36 Sh.1 & 2 F None X j
B108 M-156 Sh. 1 D None X

M-162 Sh.1
H-166 Sh. 1

| B1DA M-156 Sh.1 D None X
'

M-162 Sh. 1
M-166 Sh.1

|
BSB M-156 Sh. 1 D None X

' M-162 Sh. 1
H-166 Sh.1

BSA 11-156 Sh.1 D None X
H-162 Sh.1
H-166 Sh. 1

,

B.2-4
(11953)
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APPENDIX B-2 (Cont)

Plant Desi_gn (Cont)

Areas Reviewed Acceptability
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conunents Yes No

ESW System Inside 7. High Enargy Line: 1FW87CC-6" (Aux. Feedwater)
Containment - Jet References: FSAR Figure 3.6-28c
Impingement (Cont) M-156 Sh. 1, Rev. K; Sh. 2, Rev. J

M-162 Sh.1, Rev. L
M-166 Sh. 1, Rev. K
M-167 Sh. 1, Rev. P '

Bk. No. Dwgs Reviewed Code Target
B185 M-156 Sh.1 & 2 D None X
B10B F-162 Sh. 1 D None X

M-166 Sh. 1
M 167 Sh. 1

B10A M-162 Sh. 1 D None X
M-166 Sh. 1
M-167 Sh. 1

B5B Above Elev. 412'* D None X
BSA Above Elev. 412' D None X

* ESW lines have not been routed above
Elevatien 412' 0"

(11953) 8.2-5
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APPENDIX G-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coments Yes No

ESW System Inside 8. High Energy Line: 1FW87CD-6" (Aux. Feedwater)
Containment - Jet Re ferent es: FSAR Figure 3.6-28d
Impingtwnt (Cont) M-155 Sh.1, Rev. L; Sh. 2, Rev. J.

M-161 Sh.1, Rev. L

Bk. No. Dwgs Reviewed Code Target
B150 M-155 Sh.1 & 2 D None X
B1208 M-155 Sh.1 & 2 D None X
B120A M-155 Sh.1 & 2 D None X
B1100 M-161 Sh. 1 D None X
Bl10A M-161 Sh.1 D None X

g USA Above Elev. 412' D None X

9. High Energy Line: 1MS01 AA-30.25" (Main Steam)
Re f erences: FSAR Figure 3.6-29

M-155 Sh.1, Rev. L; Sh. 2, Rev. K

Bk. No. Dwgs Reviewed Code Target
C8A M-155 Sh. 1 & 2 D None X

* C7 M-155 Sh. 1 & 2 D None X
C4 Above Elev. 440' D None X |
C3 Above Elev. 440' D None X
C2 Above Elev. 440' D None X
C1 Above Elev. 440' D None X

,

(11950)
~
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APPLNDIX B-2 (Cent)

Plant Design (Cont)

Areas Reviewed AcceptaD111ty
F:r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside 13. High Energy Line: IMS01AB-30.25" (Main Steam)
Containment - Jet References: FSAR Figure 3.6-30
Impingement (Cont) M-156 Sh. 1, Rev. K; Sh. 2, Rev. J.

Ek. No. Dwgs Reviewed Code Target
* C24 M 56 Sh.1 & 2 D None X

C20 Above Elev. 440' D None X
C19 Above Elev. 440' D None X
C18 Above Elev. 440' D None X
C17 Above Elev. 440' D None X
C24A H-156 Sh.1 & 2 D None X

11. High Energy Line: IMS01 AC-30.25" (Main Steam)
References: FSAR Figure 3.6-31

M-156 Sh. 1, Rev. K; Sh. 2, Rev. J.

Bk. No. Dwgs Reviewed Code Target
C32A M-156 Sh. 1 & 2 F None X

* C31 M-156 Sh. 1 & 2 D None X
C28 Above Elev. 440' D None X
C27 Above Elev. 440' D None X
C25X Above Elev. 440' D None X
C25 Above Elev. 440' D None X

l
i

B.2-7
(11950)
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APPENDIX B-2 (Cent)

< Plant Design (Cont)

Areas Reviewed AcceptaD11Ity
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside 12. High Energy Line: IMS01AD-30.25" (Main Steam)
Containment - Jet References: FSAR Figure 3.6-32
Inpingement (Cont) M-155 Sh.1, Rev. L ; Sh. 2, Rev. J

Ek. No. Dwgs Reviewed Code Target
C16A M-155 Sh.1 & 2 D None X

* C15 M-155 Sh.1 & 2 D None X
C12 i%ove Elev. 440' D None X
C11 Above Eley. 440' D None X'

C9X Above Elev. 440' D None X
C9 Above Eley. 440' D None X

13. High Energy Line: 1RC21BA-8", IRC21 AA-8" (Reactor
Coolant Bypass)

References: FSAR Figure 3.6-33
H-155 Sh.1, Rev. L; Sh. 2, Rev. J.

Bk. ro. Dwgs Reviewed Code Target
81 N-155 Sh.1 & 2 D None X |

82 M-155 Sh.1 & 2 D None X
83 M-155 Sh.1 & 2 D None X
B4 M-155 Sh.1 & 2 D None X
B5 H-155 Sh.1 & 2 D None X
D6 M-155 Sh.1 & 2 D None X

h.2-8
(11950)
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APPENDIX B-2 (Cont) .

Plant Design (Cont)

Amas Reviewed Acceptabf11ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes ib

ESW System Inside 14. High Energy Line: 1RC21BB-8", IRC21 AB-8" (Reactor
Containment - Jet Coolant Bypass)
Impingement (Cont) Re ferences: FSAR Figure 3.6-34

M-156 Sh. 1, Rev. K; Sh. 2, Rev. J

Bk. No. Dwgs Reviewed Code Target
81 E-156 Sh. 1 & 2 F None X
B2 M-156 Sh.1 & 2 D None X
83 M-156 Sh. 1 & 2 D None X

84 M-156 Sh.1 & 2 D None X

B5 M-156 Sh. 1 & 2 D None X

B6 H-156 Sh. 1 & 2 D None X

15. High Energy Line: 1RC21 AC-8",1RC21BC-8" ( Reactor
C,olant Bypass)

References: FSAR Figure 3.6-35
M-157 Sh. 1, Rev. N; Sh. 2, Rev. L.

Bk. No. Owgs Reviewed Code Target
81

__

M-157 Sh.1 & 2 D None X
B2 M-157 Sh.1 & 2 D None X
03 M-157 Sh.1 & 2 D None X
04 M-157 Sh.1 & 2 D None X
85 M-157 Sh.1 & 2 D None X
B6 M-157 Sh.1 & 2 D None X

B.2-9
(11950)
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APPENDIX B-2 (Cent)

Plant Design (Cont)

Areas Reviewed AcceptaD111tyFor Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conenents Yes No

ESW System Inside 16. High Energy Line: 1RC21AD-8", IRC21BD-8" (Reactor
Containment - Jet Coolant Bypass)Impingement (Cont) Re fererces: FSAR Figure 3.6-36

M-157 Sh. 1, Rev. N; Sh. 2, Rev. L

Bk. No. _Dwgs Reviewed Code Target
B1 M-T57 Sh.1 & 2 I None X
B2 M-157 Sh.1 & 2 0 None X
B3 ft-157 Sh. 1 & 2 D None X
84 M-157 Sh.1 & 2 D None X

,

|

85 M-157 Sh. 1 & 2 D None X
B6 M-157 Sh.1 & 2 0 None X

17. High Energy Line: 1RC29AA-10", ISIO5DA-6", ISIO9BA-6"
1SI47AA-2" (Safety Injection)

References: FSAR Figure 3.6-39
M-155 Sh. 1, Rev. L; Sh. 2, Rev. J
M-161 Sh. 1, Rev. L
M-165 Sh.1, Rev. L; Sh. 2, Rev. K

Bk. No. Dwgs Reviewed Code Target
51 R T55 Sh. 1 5 2 F H5iie- X
BIS M-155 Sh.1 & 2 D None X
B30 M-155 Sh. 1 & 2 D None X
B7DA & B M-165 Sh. 1 & 2 D None X
B183 M-165 Sh. 1 & 2 0 None X
B183A M-165 Sh.1 & 2 D None X
B1808 M-165 Sh. 1 & 2 0 None X
B175A & D M-165 Sh.1 & 2 D None X

* B103 M-165 Sh. 1 & 2 D None X
B179 M-165 Sh. 1 & 2 D Ncne X

B.2-10
(11950)
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed AcceptabIIf ty
FCr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside 18. High Energy Line: 1RC29AB-10",15I0988-10", ISI47AB-2"
Containment - Jet 15I0508-6", (Safety Injection)
Impingement (Cont) References: FSAR Figure 3.6-40

M-156 Sh.1, Rev. K; Sh. 2, Rev. J
M-166 Sh.1, Rev. K

Bk. No. Dwgs Reviewed Code Target
li5 M-156 Sh. 1 & 2 D None X
820 M-156 Sh. 1 & 2 D None X
B160A & B M-156 Sh.1 & 2 D None X
B35 M-166 SS. 1 D None X
B115 Above Elev. 412' D None X
B108 M-166 Sh. 1 D None X
B125A & B H-156 Sh. 1 & 2 D None X

19. High Energy Line: 1RC294C-10", ISIO5DC-6", ISIO9BC-10"
ISI47AC-2" (Safety Injection)

References: FSAR Figure 3.6-41
M-157 Sh.1, Rev. N; Sh. 2, Rev. L
M-167 Sh. 1, Rev. P

Bk. No. Dwgs Reviewed Code Target
B468 M-157 Sh. 1 A-2 D None X
8480 M-157 Sh.1 & 2 D None X
8495 M-157 Sh. 1 & 2 D None X

! 8465A & B M-157 Sh.1 & 2 D None X
B580 M-157 Sh. 1 D None X |8540A & B M-167 Sh. 1 0 None X |B564 H-167 Sh. 1 D None X
B570 Above Elev. 412' D None X

B.2-11
(11950)
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed AcceptaD111tyFcr Adequacy Acceptance Cri teria Procedures / Documents Reviewed and Comments Yes No

ESW System Inside 20. High Energy Line: 1 RC 29AD-10" , 15 I 0500-6" , 15 I 098 D-10"
Containment - Jet ISI47AC-2" (Safety Injection)
Impingement (Cont) Re ferences: FSAR Figure 3.6-42

M-158 Sh.1, Rev. M; Sh. 2, Rev. K
M-168 Sh.1, Rev. L
M-194 Rev. B

Bk. 110. Dwgs Reviewed Code Target
B625 M-158 Sh.1 & 2 D None X
B640 M-158 Sh.1 & 2 D None X
B655 M-158 Sh.1 & 2 D None X
85600 M-158 Sh.1 & 2 D None X
B560A M-158 Sh. 1 & 2 D None X
B750B M-194 Rev. B D None X
B728 71-168 Sh. 1 D None X
8740 Above Elev. 412' D None X

i

|

|

B.2-12
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptab11ity
FCr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Outside
Containment - Pipe Whip
& Jit Impingement

P8-M-210-2, Rev. H*
M-329 sh.1, Rev. L
M-335 Sh. 1, Rev. K

No ESW piping on these drawings X

P8-213-1, Rev. N

No ESW piping on this drawing X

M-224 (Sh.1 of 3), Rev. R

No ESW piping on this drawing in vicinity of HELB X

P8-225-1M ., Rev. R1, Rev. L
Lia No.

1 SX 598A-2" Line not damaged Reviewed postulated HELB location A108 and found no X
1 SX 5884-2" effects on ESW system piping
1 SX 88A-4"
1 SX 04EA-3"
1 SX 48A-1 1/2"
1 SX 47A-1 1/2"
1 SX 058A-3" '
1 SX 05A8-1 1/2"
1 SX 04FB-1 1/2"

* All "PD" drawings t ansmitted under cover of S&L letter dated 6/6/84

B. 2-13
(11950) i

1
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APPENDIX 8-2 (Cont)

Plant Design (Cont)

Areas Reviewed
. Acceptablitty

Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Coments Yes No

ESW System Outside
Cont inment - Pipe Whip
8 Jat Impingement (Cont)

PB-227-1, Rev. M

No ESW piping on this drawing X

PB-M-228-2, Rev. E
M-zza sn. 1, Rev. 5
Liin No.

1 SX 51 AA-2" Lines not damaged Reviewed postulated HELB locations A148 and A149 and X
1 SX 504A-2" found no effects on ESW system piping
1 SX 040A-6"
1 SX 05CA-6"
1 SX 0408-6"
l'SX 05C8-6"
1 SX 37AA-2"
1 SX 38AA-2"

PB-229-1, Rev. R
PB-229-S, Rev. E
Lfne No.

1 SX 04DA-6" Lines not damaged Reviewed postulated HELB locations A109, Alli, A136, X
1 SX 0408-6" and A147 and found no effects on ESW system piping i

1 SX 05CA-6" |

1 SX 05CB-6"

8.2-14
(11950)

.
_
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APPENDIX B-2 (Cent)

Plant Design (Cont)

Areas Reviewed Acceptability
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Outside
Containment - Pipe Whip
4 Jet Impingement (Cont)

PB-229-2, Rev. K
R-309 Sh. 1, Rev. P
Line No.

1 SX 05CA-6" Lines not damaged Reviewed postulated HELB Iccations A100 & A102 and X
1 SX 05C8-6" found no unacceptable effects on ESW system piping
1 SX 0408-6"
1 SX 040A-6"
1 SX CIA-4"
1 SX 53AA-3"

| 1 SX 06AA-16"
1 SX 07GA-16"

P8-231 -1, Rev. M
M-343 Sh. 1, Rev. N
Line No.

1 SX 3848-2" Lines not damaged Reviewed postulated HELB locations A110, A150 and A106 X
1 SX 96A8-1-1/2" and found no effects on ESW system piping
1 SX 95A-2"
1 SX 05C8-6"
1 SX 0408-6"
1 SX 04EB-3"
1 SX 0588-3"
1 SX 5988-2"
1 SX 58AB-2"
1 SX 05AC-2"
1 SX 04FC-2"

8.2-15
(11950)
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APPENDIX B-2 (Cent)

I

Plant Design (Cont)

Areas Reviewed AcceptanilityFor Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes %

ESW System Outside
Containment - Pipe Whip
8 Jat Impingement (Cont)

PB-233-1, Rev. N

No ESW piping on this drawing X

P8-239-1, Rev. S
P5-zJy-2, Rev. E
M-308 Sh. 1, Rev. M

No ESW piping on this drawing
X

P8-242-1, Rev.' M
M-304 sh. 1 Rev. M
M-345 Sh.1, Rev. M
L1a No. .

-1 SX 06AA-16" Lines not damaged Reviewed postulated HELB location A133 and found no X
1 SX 06A8-16" effects on ESW system piping
1 SX 07G8-16"
1 SX 07GA-16"
1 SX. 27D8-10"
1 SX 26AA-10"
1 SX 27DA-10"
1 SX 26AB-10"

t

B.2-16
(11950)
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APPENDIX B-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability
For Adequacy Acceptance Cri teria Procedures / Documents Reviewed and Comments Yes No

|
'

ESW System Outside
Containment - Pipe Whip
4 J7t Impingement (Cont)

PB-242-2 Rev. D

No ESW piping on this drawing X

P8-243-4, Rev. E
F5-243-6, Rey, t
M-311 Sh.1, Rev. R
M-345 Sh. 1, Rev. N
Line No.

1 SX 07G8-16" Lines not damaged Reviewed postulated HELB locations A103, A104, A105, X
1 SX 07GA-16" A141 and A142 and found no effects on ESW system piping
1 SX 06A8-16"
1 SX 06AA-16"

PB-244-2 Rev. E

No ESW piping on this drawing X

M-249 Sh. 1, Rev. N
M-321 sh.1, Rev. K
Line No.

2 SX 26AA-10" Lines not damaged Reviewed postulated HELB locations A023, A024, A025, X
2 SX 26AB-10" A625 and A626 and found no effects on ESW system piping
2 SX 27DB-10"
2 SX 27DA-10"

8.2-17
(1195o)

- - - - _ - - _ _ __
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APPENDIX B-2 (Ccnt)

Plant Design (Cont)

Areas Reviewed
Accepta01 s i tyFor Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

ESW System Outside
Containment - Pipe Whip
4 J ;t Impingement (Cont)

P8-255-1, Rev. R

No ESW piping on this drawing
X

P8-263-1, Rev. H

No ESW piping on this drawing
X

P8-361 -1, Rev. K

No ESW piping on this drawing
X

i

|

B.2-18
(11950)

|

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __



_____________ _ _

0
o

!

,

I

f
,

}

) '

5
l m
I a

2
U e'

I E e
e e
% 5

j $
C

0
I

i

:

_ .



_ - - _ - _ . _ - _
-

APPENDIX C-1

IDENTIFICATION /IMPLEENTATION OF COMMITENTS AND CRITERIA

Plant Design

Acceptabflity
FSAR/ Licensing Comunitment Covered By Design Document / Requirement Yes No

ELB/ELB Outside Containment

Essential systems must be S&L " Survey of Aux. Building High Energy Line Breaks", Calc. No. X
protected from piping failures 3C8-1181-001, Rev. O,12/21/81
associated with high and moderate
Gnergy ifne breaks (HELB/ELB) at Westinghouse (W) Standard Information Package (SIP)/10-1,
possible break locations Section 3-1 " Protection & Separation of Safety
(FSAR 3.6) Class Equipment" dated 3/78

~W Systems Standard 1.12 " System Standard Design Criteria-
NSSS Layout Guidelines" dated 10/19/71

}l Systems Standard STD-DES-4L-RFS-4L21 "NSSS Piping Layout
Criteria for Standard Four Loop Plants" dated 3/71

S&L " Analytical Procedures for Meeting Separation and High/ Moderate
,

Energy Line Rupture Criteria" 9/26/75 1

S&L " Jet Impingement Sunusary Documentation Report" Byron /Braidwood
Report BB-J1-01, Rev. O, 3/9/84

S&L " Verification of High Energy Line Break Design Approach for Jet
Impingement Effects on Safe Shutdown Equipment."
Calc. No. 3C8-1083-001, Rev.1, 3/23/84

S&L Project Instruction PI-BB-38, Rev. O, " Pipe Whip Restraint
Analysis, Design and Review"

C.1-1
(11910)

|
|
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APPENDIX C-2

DC DISTRIBUTION SYSTEM

Plant Design

Areas Reviewed Acceptab111ty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Conenents Yes No

HELB Outside Contati Does not affect any There are no high energy lines located in the areas of X
ment essential portion of the plant containing the Class IE dc system, i.e.;

Class 1E de system Elevation 451' between columns 7.7-10 and L-Q

S&L drawings nos:

M-361 Sh. 22, Rev. A, Batt. Rm. l A
M-361 Sh. 27, Rev. B, Batt. Rm.18
M-361 Sh. 21, Rev. F, Batt. Rm. 2A
M-361 Sh. 26, Rev. A, Batt. Rm. 28

MELB Outside Contain- Does not affect any There are no moderate energy lines located in the areas X
ment essential portion of of the plant containing the Class 1E de system, i.e.;

l Class 1E dc system Elevation 451' between columns 7.7-10 and L-Q.

S&L drawing nos:

M-361 Sh. 22, Rev. A, Batt. Rm. lA
M-361 Sh. 27, Rev. 8, Batt. Rm.18
M-361 Sh. 21, Rev. F, Batt. Rm. 2A
M-361 Sh. 26, Rev. A, Batt. Rm. 2B

|

C.2-1
(11950)

_ _ _______________________
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APPENDIX D-1

IDENTIFICATION / IMPLEMENTATION OF COMMITMENTS AND CRITERIA

Electrical Layout -

Acceptability
FSAR/Licensiing Commitment Covered By Design Document / Requirement Yes No

| Design bases for electrical equip- The following drawings were reviewed to determine whether the X
ment for protection against common Byron design meets the licensing commitment concerning HELB.
hazards - HELB (10CFR50, GDC 2,3,4) For details refer to Appendix D-2.

Electrical systems and components 1. 6E-0-3651 Rev. J 18. PB-242-1 Rev. M X ,important to safety shall be 2. 6E-0-3002 Rev. S 19. PB-243-4 Rev. E X
protected or designed to withstand 3. 6E-0-3004 Rev. D 20. PB-243-6 Rev. E X
the effects of common hazards 4. 6E-0-3304 Rev. AP 21. PB-244-2 Rev. E X

5. 6E-0-3305 Rev. BJ 22. PB-239-1 Rev. S X
6. 6E-0-3653 Rev. N 23. PB-239-2 Rev. E X
7. 6E-0-3031 Rev. Z 24. PB-255-1 Rev. R X
8. 6E-0-3032 Rev. S 25. H-252 Rev. Y X
9. 6E-0-3663 Rev. AE 26. M-249 Rev. N X
10. 6E-0-3664 Rev V 27. PB-263-1 Rev. H X
11, 6E-0-3853 Rev. BD 28. PB-227-1 Rev. M X
12. PB-M-210-2 Rev. H 29. 6E-0-3311 Rev. AY X
13. PB-M-211-1 Rev. N 30, 6E-0-3311CT1 Rev. S X
14. PB-M-220-1 Rev. R 31. 6E-0-3311CT2 Rev. R X
15. PB-M-229-2 Rev. K 32. 6E-0-3355 Rev. Y X
16. PB-M-223-5 Rev. E 33. 6E-0-30ll Rev. L X
17. PB-N-228-2 Rev. E X

|

D.1-1
(11890)
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APPENDIX D-1 (Cont)

Plant Design

Acceptabili ty
FSAR/ Licensing Commitment Covered By Design Document / Requirement Yes No

All cssential systems are protected S&L memorandum " Analytical Procedures for Meeting Separation X
against loss of function resulting and High/ Moderate Energy Line Rupture Criteria," dated 9/26/75
from any potential pipe break.

Breaks in high energy lines postu- S&L memorandum, " Analytical Procedures for Meeting Separation X
lated at teminal ends and at a and High/ Moderate Energy Line Rupture Criteria," dated 9/26/75
Cinimum of two intermediate commits project to following Giambuso and O' Leary letter
locations. criteria.

I

I D.1-2
l (11890)
|
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APPENDIX D-2

DESIGN ADEQUACY

Electrical Layout

Areas Reviewed Acceptani s i ty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

HELB Effects on Electrical portions of Outside containment, the locations of essential cables
Electrical Components the CCW, ESW and dc sys- and electrical components in ESW, CCW and dc systems

tems and components im- were reviewed with respect to pipe break zones as
portant to safety shall indicated in FSAR Figures Q10.40-1 through -5. Inside
be protected or designed containment, electrical cabling and components were
to withstand the ef fects not reviewed because a) there are no dc system cables /
of HELB including pipe compo.:ents located inside containment and b) ESW and CCW
whip, jet impingement, electrical components inside containment are not essen-
and environmental ef- tial components. Review of environmental effects will be
fects without loss of covered by environmental qualification reviews of approp-
capability to perform riate equipment.
their safety functions.

References:
1. Byron-1 Fire Zone and Cables Computer Listing

dated 5/22/84
2. FSAR Figures Q10.40-1 through -5

Associated
HELB Zones: 1 A, B Cable No. Equipment Drawing No.

No de, ESW, or CCW cables 6E-0-3651 Rev. J X

6E-0-3002 Rev. S
PB-M-210-2 Rev. H

HELB Zones: 2A, B No dc, ESW, or CCW cables 6E-0-3004 Rev. 0 X
l 3A, B 6E-0-3304 Rev. AP

6E-0-3305 Rev. DJ
6E-0-3653 Rev. N
PB-M-213-1 Rev. N

D.2-1
(11890)

_ _ _ _ _
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APPENDIX D-2 (Cent)

Electrical Layout (Ccnt)

Areas Reviewed Acceptabf1fty
Fcr Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

HELB Zones: 4A, 10A The cables listed are in the HELB zones. However, in X
all cases, cables are not impacted by a HELB-resultant
jet or pipe whip.

Cable No. Associated Equipment
1SX052 Valve ISXOl6A
ISX055 Valve 1SX016B
ISX058 Valve ISX027A
ISX061 Valve ISX0278
ISX272 L.O. Aux. Pp INS-SX136
ISX278 L.O. Aux. Pp ISX01PA-C
ISX279 L.O. Aux. Pp ISX01PA-C
1SX280 L.0. Aux. Pp ISX01PA-C
1SX284 L.O. Aux. Pp ISX01PB-C
1SX285 L.O. Aux. Pp ISX01PB-C
1SX286 L.O. Aux. Pp ISX01PB-C
ISX304 L.0. Aux. Pp ISX01PB-C
1SX311 L.O. Aux. Pp ISX01PA-C
IVA164 ESW Cub. Cooler Div.11
IVA165 ESW Cub. Cooler Div.11
IVA166 ESW Cub. Cooler Div.11
IVA192 ESW Cub. Cooler Div.11
IVA228 ESW Cub. Cooler Div.11

The drawings reviewed for HELB zones 4A and 10A
are as follows: 6E-0-3653 Rev. N

P8-M-229-1 Rev. R l

PB-M-229-2 Rev. K
P8-M-229-5 Rev. E
PB-M-228-2 Rev. E
PB-242-1 Rev. M
PB-243-4 Rev. E
PB-243-6 Rev. E
PB-244-2 Rev. E

' '

(11890)

i
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APPENDIX D-2 (Cont)

Electrical Layout (Cont)

Areas Reviewed
AcceptabilityFor Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Associated
Cable No. Equipment Drawing No.

HELB Zones: SA, B No de, ESW, or CCW cables Ref. 1, Sh. 16 X

HELB Zones: 6A, 8 No dc, ESW, or CCW cables Re f. 1, Sh. 17 X

HELB Zones: 7A, 8 No de, ESW, or CCW cables Ref. 1, Sh. 18 X

HELB Zones: EA, 9A No de, ESW, or CCW cables PB-227-1, Rev. M X
6E-0-3311, Rev. AY
6E-0-3311CT1, P,ev. S
6E-0-3311CT2, Rev. R
6E-0-3355, Rev. Y
6E-0-3011, Rev. L

| NELB Zone: 11 A, B, C, D No dc, CCW, or CCW cables PB-239-1 Rev. S X12A, B PB-239-2 Rev. E

D.2-3
(11890)

_ _ _ ___
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APPENDIX D-2 (Cont)

Electrical Layout (Cont)

Areas Reviewed Acceptability
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

HELB Zone: 14 HELB Zone 14 as defined by FSAR Figure Q10.40-4 was X
reduced by an area bordered by columns 11 and 12 and
rows L and N.S. This reduced the amount of cables
needed to be analyzed and was achieved by reviewing

; drawing PB-255-1. The following cables are within the
| borders defined and are not impacted by a HELB-resultant
| Jet or pipe whip.

Associated
Cable No. Equipment

10C067 MOV-CC9415
10C127 H0V-CC9473
ISX034 ESW Pump 1A
ISX290 Valve ISX169A
1YA111 ESW Cub. Cooler
100001 CCW Pump-1A
10C019 CCW Pump-common
ISX001 ESW Pump 1A
10C041 MOV-CC685
1CC223 Alarm
ISX056 HS SX108
ISX062 HS SX109
ISX247 Alarm
ISX435 SX-426
ISX457 VX-401

The drawings reviewed for HELB Zone 14
are as follows: 6E-0 ';663, Rev. AE

PB-255-1, Rev. R

D.2-4
(11892)



- -. - -

APPENDIX D-2 (Ccnt)

Electrical Layout (Cont)

Areas Reviewed Acceptability
Fcr Adequacy Acceptance Criteria Procedures / Documents Revicwed and Comments Yes No

Associated
Cable No. Equipment Drawing No.

HELB Zone: 15 No dc, CCW or ESW cables 6E-0-3031, Rev. Z X

6E-0-3032, Rev. S
6E-0-3663, Rev. AE
M-252, Rev. V

HELB Zones: 16A, B, C No de, CCW or ESW cables Ref. 1 X

6E-0-3664, Rev. Y
M-249, Rev. N

HELB Zones: 18A, B, C No dc, CCW or ESW cables Ref. 1 X

6E-0-3353, Rev. BD
PB-263-1, Rev. H

0.2-5
(11890)

___ _ _ _ _ _ _
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APPENDIX D-2 (Cont)

Plant Design

Areas . Reviewed Acceptabilfty
For Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

1

Ability to g5 to cold Essential systems pro- Calculation 3C8-1083-001 Rev.1, dated 2/13/84. X
shutdown after a tected against loss of,

post 5 lated piping function
failtre - jet impinge-
ment effects

'

HiWi energy 11ine Lines that during normal FSAR Figures 3.6-1 through 3.6-12 X
definition plant conditicns have Reactor building piping drawings dated 5/26/84 with

either or both the high energy lines shown:
following conditions: M-155 thru H-158

M-161 thru H-176
; 1. Temp. greater than and M-189

200*F, or1

, 2. Press, greater than Auxiliary building piping drawings: ,

#

275 psig
PB-210-2 PB-241-2
PB-213-1 PB-242-1
PB-224-1 PB-243-4
PB-225-1 PB-243-6
PB-227-1 PB-244-2
PB-228-2 PB-249-1
PB-229-1,2,5 PB-255-1

; PB-231-1 PB-263-1
PB-233-1 PB-361 -1
PB-239-1,2

;

4

I

4

0.2-6
(11890)

,
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APPENDIX D-2 (Cont)

Plant Design (Cont)

Areas Reviewed Acceptability
F'r Adequacy Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Pipe break locations Breaks in high energy 1. Westinghouse letters CAW-4273 (4/13/82), CAW-4301 X
inside contair; ment lines postulated at ter- (4/20/82) both entitled " Byron Unit I, Iso #retrics with

minal ends and at a mini- Pipe Break Locations".
mum of two intermediate
locations 2. FSAR Figures 3.6-25 through 3.6-78

3. Reactor building piping drawings marked up to show
high energy lines and break locations (drawings dated
5/26/84):

Dwg./Sh. Dwg./Sh.'

M-155/182 M-168/182
M-156/182 M-169/1
M-157/182 M-170/1
M-158/182 M-171/1
M-161/1 M-172/1
M-162/1 M-173/1
H-163/1 H-174/1
M-164/1 M-175/1
11-165/182 M-176/1
M-166/182 M-189/1
M-167/182

:

D.2-7
(11890)
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APPENDIX D-3

ADEQUACY OF DESIGN PROCESS

Plant Design

Acceptability
Design Process-Reviewed Acceptance Criteria Procedures / Documents Reviewed and Comments Yes No

Us2 by S&L of Westinghouse Same break locations High energy line breaks are shown on attachment to W X
generated high energy line used in HELBA ana- letter CAW-6015 of 6/30/83. These locations are shiiwn
break locations in the pipe lysis as shown on W~ on FSAR Figures 3.6-25 through 3.6-78. They are also
break effects analysis drawings shown on the marked up reactor building 'iping

drawings M-155 to N-189

Identification of moderate Locations identified ION, " Moderate Energy Piping," dated 10/18/83 from X
energy line break locations in accordance with R. D. Gerke to K. J. Green
outside containment on SX FSAR Section 3.6
and CCW piping

Pipe whip restraint analy- Process meets cri- S&L Project Instruction PI-BB-38, Rev. O dated X
sis, design and review teria in FSAR Section 12/21/82
proc ss internal to S&L 3.6

Comparing high energy line Identification of 1. Calc. No. 3C8-1181-001, Rev. O,12/21/81 X

cxd safety-related equipment high energy lines and 2. Calc. No. 3C8-1083-001, Rev.1, 3/23/84
locations to allow deterwi- . safety-related equip- 3. Report BB-JJ-01, Rev. O, 3/9/84
nation of potential adverse ment in accordance
HELB effects . with FSAR Section 3.6

D.3-1
(11890)
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APPENDIX D-3 (C:nt)

P1_ ant Design (Cont)

Acceptability
Design Process Reviewed Acceptance Criteria Procedures / Documents Peviewed and Comments Yes No

Us] by S&L diroughout the Consistent, accurate, Reactor building piping drawings marked up to show high X
inside contaimment high and complete use of energy line location
energy line break effects the high energy lines,

analysis of t!1e high energy as defined by the M-155 Sh.1 & 2 L/26/84
lines as defined by FSAR FSAR figures M-156 Sh. 1 & 2 5/26/84
Figures 3.6-1 through 3.6-12 M-157 Sh.1 & 2 5/26/04

11-158 Sh.1 & 2 5/26/84
t1-161 Sh. 1 5/26/84

i it-162 Sh. 1 5/26/84
M-163 Sh. 1 5/26/84
M-164 Sh. 1 5/26/84
71-165 Sh.1 & 2 5/26/84
ti-166 Sh. 1 & 2 5/26/84
M-167 Sh.1 & 2 5/26/84
M-168 Sh. 1 & 2 5/26/04
71-169 Sh. 1 5/26/84
!!-170 Sh. 1 5/26/84

i M-171 Sh. 1 5/26/84
ti-173 Sh. 1 5/26/84
M-174 Sh. 1 5/26/84
M-175 Sh. 1 5/26/84
M-176 Sh. 1 5/26/84
M-187 Sh. 1 5/26/84

These recently issued drawings have been reviewed
against the similar working copy drawings which were;

used to perform the llELBA

D.3-2
'

(11890)
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APPENDIX D-4

DESIGN INTERFACE WITH WESTINGHOUSE

Plant Design

Acceptability
Company Interface Reviewed Procedures / Documents Reviewed and Comments Yes No ,

Westinghouse Transmittal to S&L of West- Westinghouse letters to SAL: X
inghouse piping isometrics
showing pipe break locations CAW-4273 4/13/82
and type of pipe breaks on CAW-4301 4/20/82
high energy lines CAW-6015 6/30/83

Engineering and analysis " Interface Control Agreement Westinghouse Piping and X
responsibilities for piping Structural Evaluation Program for the Byron Station
and supports in the Westing- Unit 1 and Unit 2," Rev. 5 dated 10/25/83.
house scope

Provides responsibility matrices for piping, supports
and design documents for systems with Classes A, B, C
8 D both inside and outside containmer:t

i

!

|

D.4-1
(11890)
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